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HERE’S YOUR 
LIBRARY OF 


CUTTING TOOL 
FACTS 


Here is the latest information — 
directly from Accuracy Head- 
quarters — to help you do pre- 
cision work and more of it with 


PRATT & WHITNEY 


CUTTING 


MAIL THE COUPON 


Check the corresponding 
numbers below for the lit- 
erature you want. No ob- 
ligation, of course. 
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West Hartford 1, Conn. 





I'd like to have the Cutting Tool Literature checked here. 
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Accurate Threads - Easy Operation 
This 1 Landmaco, Ome, Low Down-lime Versatile Capacity 
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Machine |S threading 


drawn steel rods for 








V2'' cold 
ural and ornamental steel 


16 pitch USS 







struct 
The | 3 and 


threads are cut 6" | 
similar jobs threads are cut up 


to 20-foot lengths Production 
costs are lower than with pre- 
vious methods This installation 
le of the value of 

Landmaco Double Machines 'n 
| job threading work Threads can 
| be cut to Class 4 fit, yet work 

completed at the rate of 40 to 

45 surface feet P 
cording to diameter 


heads can be operated on sepa- 
op- 





ong, but on 








is an examp 








er minute, ac- 
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jobs with separate 







| rate 
| erators, OF both heads can be fed 
by a single operator This Land- 
maco D uble will cut threads 
V4"" to ; mw di- 





ranging from % 
g the versatility 


essential in any job shop Larger 
Landmacos will handle a range 


from 3'° to 2/2'’ diameter 
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: for 
' BETTER PERFORMANCE and BETTER PRODUCTION 


HARDINGE STYLE “S” SURE-GRIP 
DRAW-IN MASTER COLLETS and PADS ssi 





for 


CLEVELAND 
CONE 
GREENLEE j 
GRIDLEY and ACME-GRIDLEY 
NATIONAL ACME 
NEW BRITAIN 
yell e] 0) (-Mrel ae] MIP 4-5; 
of above machines 
up to and including 
3" capacity. 


HARDINGE STYLE “B” 
MASTER FEED FINGERS and PADS 


for 


BROWN & SHARPE ~ 
CLEVELAND 
CONE 
DAVENPORT 
: GREENLEE 
| . — | GRIDLEY and ACME-GRIDLEY 
Style “B” _— = i NATIONAL ACME 
ae = d NEW BRITAIN 
PN 7elltele)|-Mielamel| MiP 4-3; 









of above machines up to 
and including 32” capacity. 





Ask for Style “S” and Style “B” Bulletins which give all 
performance features, price savings, and ordering information. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


FOR FURTHER INFORMATION, USE READER SERVICE CARI 





‘SCREEN TEST 


shows how to get peak performance 























... by sharpening 
your cutting tools 
automatically on a 


Heald Model 2 
Tool Sharpener 












3 PP Model 2 
Tool Sharpener 


HERE schedules call for the maximum in both precision 

and production, it pays to take a good look at your 
borizing tools. 

Are they being lapped by hand, with the possibility of 
human errors in the duplication of the required shape— 
and with microscopically irregular edges? If so, you can get 





WORCESTER 6, 


Branch Offices Chicago ° Cleveland ° Dayton ° 


from your Heald Bore-Matics 


Comparator proves that exact reproduction of tool shapes 
can be obtained only by automatic lapping 
on a Heald Tool Sharpener. 


tHe HEALD macuine comPANY 
MASSACHUSETTS 


Detroit . 


















@ TOOLS LAST 2 TO 4 TIMES LONGER 
@ MORE WORKPIECES PER SHARPENING 


@ LESS MACHINE DOWN TIME 


higher sustained production, with increased precision and 
better finish, by using the Heald Model 2 Tool Sharpener 

This machine sharpens any borizing or cutting tool auto- 
matically— produces sharp, flawless cutting edges, and 
consistently duplicates the exact tool shape required, ove 
and over again! Up to five different angles plus the radius 
may be preset on precisely calibrated scales, the tool in 
serted in the holder — and that's all there is to it. Operation 
is fully automatic, eliminating the possibility of human erro: 

Your nearest Heald representative will be glad to give 
you complete information on this time-saving, cost-cutting 
Tool Sharpener. Remember—when it comes to precision 
finishing, it pays to come to Heald. 
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Indianapolis . Lansing ° New York 





le PLUG GAGE TODAY 


with oath Visibility 


f 


Bicccs, recognized as 
the leading bore checking gage of the 
fixed limit type, STANDARD DuBo Gage NOW 
brings you even more positive color identification 
of the “go” and “not go” members. Single end 
gages, sizes 1.510” to 6.010”, are now furnished 
with solid red or green plastic handles. Double end 
gages, sizes .240” to 1.510”, have large red and 
green bands on a handle redesigned for even 
greater speed and efficiency in use. No fumbling, 
no confusion, with these new DuBo Gages. 





Double end And of course... all of DuBo’s other advantages: 
DuBo Gage 


for small 


size bores 


*U.S. and 


Foreign 
Patents 
Granted 





DEFINITE CHECK: No borderline 


cases with DuBo. Whether or not handle 
drops freely below center is definite 
yes-or-no answer. 


LIGHTNESS IN WEIGHT: As much 


as 70% to 80% lighter than a cylin- 
drical plug gage of equivalent size. 


SELF-PILOTING: Utter ease of enter- 


ing is a real and definite time-saver. 
Relieves nervous strain of fussy posi- 
tioning. 


LONG WEAR-LIFE: Outlast ordi- 
nary cylindrical plug gages many times 
and maintain accuracy throughout ex- 
ceptionally long life. 


It all means effective gaging WITH economy. 


“STAN DARD GAGE CO. Inc. Poughkeepsie, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-3-5 
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Exact Flute Spacing Le a 


Among the many mechanical and technical advances 
incorporated in Winter “Balanced Action” Taps, exact flute 
spacing is an important element. The spacing is made 
from index plates of the highest accuracy. Furthermore, 
once this is accomplished special care is taken to 

see that the spacing is accurately held throughout subsequent 
manufacturing steps. Exact flute spacing is an 
engineered inbuilt feature of Winter Nut Taps, and indeed 
of the complete Winter “Balanced Action” line. Other 
Winter Taps available include chip driver, hand, machine 
screw, pipe, pulley, and tapper taps. 


ALWAYS AT YOUR SERVICE—your tocat pistrisutor =~?) 
carries @ complete stock of WINTER Taps on his shelves—os | 9 
clese to your tapping problems as the telephone on your desk. WA 


AAA 


INIER 


WINTER BROTHERS COMPANY « Division of 














Sm FH the National Twist Drill and Too! Company, 
a "ih may Rochester, Michigan, U.S.A. Distributors in 
ae : Principal Cities * Branches in New York, 

¥ Detroit, Chicago, San Francisco 








Milling cutters having proper rake work more efficiently and have 
a longer life between grinds. A large rake angle (10° to 20°) 
works well in soft, ductile materials and for deep cuts. 

For hard, brittle materials and for shallow cuts, a smaller rake 
angle (0° to 10°) is desirable. For all around work a rake of 

10° to 15°— usually 12'4°— is best. Milling cutters are part 

of National’s complete line of rotary metal cutting tools, _ 
which also includes twist drills, reamers, 

counterbores, end mills, hobs, and special tools. 





“CALL YOUR DISTRIBUTOR” — & is NATIONAL’S firm belief, based on 
long experience, that the local industric! distributor is the one best source 
for all staple industrial needs—including NATIONAL Metal Cutting Teols. 


N- \ONAL TWIST DRILL AND TOOL COMPANY + Rochester, Michigan, U.S.A. Distributors in 
Pr cipal Cities * Factory Branches: New York * Chicago * Detroit + Cleveland » Son Francisco 








.- that’s how 


O r ° 


are Individually Engineered for 
Top Performance and Longer Life 


( 





So your tapping job is different? That's fine! Morse makes... or will make 
as “specials”’...the tap to do it fastest, to produce smoothest, strongest 
threads over the longest period, to deliver more and cleaner cutting for your tap 


dollar. And to get even more for your money, specify Morse Electrolized Taps. 
For like every good worker, every Morse Tap is specially qualified for its 
job... has had long and successful experience at it. What's more, every Morse 


Tap is a precision tool. Morse produces only one quality: the highest obtainable. 


This single-standard MORSE QUALITY is obtainable on/y from your 
Morse-Franchised Distributor. So get together all your tapping troubles, and 


see him today. 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASS. (Div. of VAN NORMAN CO.) 
Warehouses in New York, Chicago, Detroit, San Francisco 


» Tool Engineer 
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Cutting Tools 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-9 
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How 
SUNDSTRAND 
“Engineered Production” 
Plus Automatic In- 
dexing Increases 
Production On 


addition 
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RIGIDMILS ¢ FLUID-SCREW RIGIDMILS ¢ AUTOMATIC LATHES * HYDRAULIC EQUIPW Wt 





@ Loading While 
Milling, to Produce 
800 Pieces Per Hour 


This is a standard Sundstrand Rigidmil wit 









standard automatic index base. The index has 
has 8 work-holding stations with 2 parts h 
in each station. Parts are located on pins a 
clamped and unclamped automatically with th 
movement of the machine table. As idle ma. 


chine time for loading is eliminated, production 







rate of 800 pieces per hour can be obtained 





@ Milling Multiple Surfaces With 
One Loading of Part.... 


Production Increased 22.5 Times 





Here’s a good example of the production pos: 
sibilities available from an automatic indexing 
base and a standard machine. Milling time was 
cut from 3 hours per cylinder sleeve to 7.5 
pieces per hour. This increased production 1s 
due largely to the use of a standard automati 
index base in conjunction with a standar: 

tical feed attachment. These attachments pro: 
vide a complete automatic cycle for milling 12 


grooves in each cylinder sleeve. 
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We: 
3 straddle — 3 rvciedin Increased | 
Clutch Plate Lugs Per Machine Cycle From 30 To 67 Pieces Per Hour With 
240 Plates Per Hour Duplex Mill And Automatic Index Base 

















mee 
al Whis is a special Sundstrand Rigidmil with 3 automatic Four surfaces of the cast iron compressor block shown 
th a ee ‘ , ; . ; 
Nindex bases. The machine has a traveling head with are milled on a standard Model 22 Sundstrand Rig- 
« base, single spindle driving 3 sets of cutters on an arbor. idmil. This machine is of the duplex type and provided 
- hel/ftThe head cycle and indexing fixtures are timed so that with a Sundstrand standard Automatic Index Base 
7 Beach indexing fixture rotates 120° as the head rapid tae ap In ——e the a . erp = 
and . roviding an automatic indexing cycle, all four sides 
returns from a cut. One part with three lugs, straddle P 5 Se cage 
h the fae , . are machined in two passes of the table and one 
tt Memilled and slotted is completed each machine cycle. . , mrt: : 
‘ handling of the part. This results in greater accuracy 
ms ee ’ and eliminates spoilage. 





; 


Production of this machine is more than double that 
of the unit replaced. It produces 67 pieces per hour 
at 85% efficiency. The old milling setup turned out 


pe ’ 
of se ' ; \ 
x J > Je ; 
& E “ oye - - 30 pieces per hour 
>. e. c . ; ‘ 


ction 


ined, 


FREE 
Additional Data 


For more information on 
Sundstrand ‘‘Engineered 
Production” on milling jobs, 
write for these booklets. 
Ask for bulletins 705. 


















os: = 

ioc Q@Q Milling Time On 

vas . 

.;, Cutter Bodies Cut 46% / 

is This standard Rigidmil has a vertical power attach- 

tic ment for positioning the head and a universal type 

- indexing fixture for milling tooth slots and chip SUNDSTRAND 
cle ce in cutter bodies. Fixture can be set 45° to 

‘O- 7 

r the right or left of the horizontal center line and up Machine Tool Company 

“* i to past the vertical center line or a total of 100° 
mi ent. Pieces range from 4” to 14” diameter 2540 Eleventh St. Rockford, Ill., U.S.A. 

= 

T ee 

- DRILLING AND CENTERING MACHINES ° SPECIAL MILLING AND TURNING MACHINES 
oe 
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Fellows ‘Full Tool’ Shaving is essentially an extremely high speed operation. 
++*The shaving time per gear or pinion can be so short that loading becomes an 
important time-economy factor.’ ’ Hence Fellows optional additiongof magazine 


type Automatic Loading and Unloading!»»: The air-actuated work positioning, 


clamping and ejection are split-second timed into the automatic cycling of the 


machine.’ + The resulting overall speed sets new standards —frofhW which our 
engineers will be glad to quote rates on specific gears and pinions.¥ r’ For data, 


call on the nearest Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY + Head Office and Export Department + 78 R:ver Street, Springfield, Vermont 
Branch Offices: 616 Fisher Bldg., Detroit 2 » 640 West Town Office Bldg., Chicago 12 + 2206 Empire State Bldg., New York | 
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Rifle bolt 2iu¢ per part Master cylinder lot per par 
for 11 operations from 5 directions for 25 operations from 2 directions 


| = Cr oo 422 core drill 


rolobaat MB e- Col MMe s¥- baat a-ha 
rol oles 4-1 


$-13 NC tap 


: B= \ | 

177 drill spot drill— maClomec ttl 

. 188 ream 109 drill ¢ .028 drill 
mill spot drill 


438 slot> 969 ari], -O78 drill 1 mill .062 = 191 drill 


2 steps : slot y—.201 drill - 6 holes 
> on c’bore 
7) : . ‘ J 4.20 NC tap 


end 
section AA section BB i mill 
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330 PARTS AN HOUR GROSS. On this 40-inch “Auto-Index” 630 PARTS AN HOUR GROSS. A 20-inch power index table 
@ vertical unit mills the .438 slot; four units on the central has eight fixtures. Four vertical units operate on the axial 
column and inverted at 45° do the .062 and .188 holes; six units hole. Six horizontal units, three with 6-spindle auxiliary heads, 
on the base do four axial operations and the .109 angular hole. operate on the other holes. The .028 drill runs at 14,000 rpm. 


Cut unit costs with many 


High production drilling and tapping machines, either when they needed only 25 or 30 


parts an hour. You might think 
simple or complex, combine operations to save money those machines would be a poor in- 
vestment. But in each case some 
Dear Sir; bored to such close limits that parts one figured out that there would | 
These high production machines from all fixtures are exactly alike. a good saving. 
save money. The pay-off period is Bushings locate drills and reamers 
one to three years, or even less. to close tolerances. Not on old envelopes now 
Each machine here replaces sev- ‘ r It used to be that you could t 
eral general-purpose machines. One Savings not always obvious a proposal and figure the savings 
man loads and unloads each one. *“‘A new Kingsbury,” saysan article any handy piece of paper. N 
Automatic drilling and tapping units in American Machinist, “drills, reams adays many people use a work s! 
of 1/3 to 5 hp do the operations. That and countersinks both ends ofasmall of some kind. For one thing, it 
means a big saving in direct labor, roller, has cut time to only 0.18 min. easier for others to follow the figuri 
some saving in handling and space. per piece. Even though there is only There is a good work sheet in ' 
Scrap is less, since each machine enough work to operate it about a National Machine Tool Build 
produces uniform, accurate parts. week a month, it has already paid booklet, Computing Return on 
Automatic work cycles never vary. out in labor and scrap savings.” vested Capital. They describe 
Fixtures and index tables are jig- | Firms have ordered Kingsburys method fully. If you want a bo 


( 
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Valve plate lit per part for fm Brake lining AC per part 
23 operations from opposite directions for 10 operations from 5 directions 


332 drill-2 holes . 094 drill - 3 holes |" ae § 
- 344 ream ‘277 drill no, 4.40 NF tap— © { 


.261 ‘drill 


c’sink 


—trepan 


312 chase 
trepan—— t= 10 holes . 
2 grooves meee f/.. 
— 344 drill 
2 holes 


116 drill— i 
form- 2 holes c’sink - 2 holes— =) ) — 




























500 PARTS AN HOUR GROSS. Each part passes twice around 





830 PARTS AN HOUR GROSS. Drop a part in the fixture and 


a) 

“1 this machine. A 20-inch index table has eight double fixtures, trip a lever. The fixture locates and clamps. Five 2-spindle 
* each holding one part on each pass. Seven multi-spindle units units operate. The fixture unclamps and ejects. Time: 31/3 seca, 

m, 


do all 23 operations. Bushings guide ail tools but the taps. The operator can adjust the units to operate on similar linings. 


| Operations per chucking 


let free, ask us on your business but you can use actual figures. You cost now and estimating savings in 
tterhead. get a realistic result, whether or not overhead. That was beyond us here. 
your machine runs full time. Don’t get us wrong. Savings are 
Instead of an average hourly wage often so obvious you need not figure 
t to be outdone, this is how we you can use your actual wage (with them on paper. But you can’t 
figured each unit cost above. It or without hourly fringe benefits). judge savings without proposals. If 
les only the cost of the man Instead of output in 6000 hours, you you want us to quote, send a print 
and of the machine. We assumed: can use your output in either your to our Mr. L. A. Carll and tell him 
Unit cost of the man equal to: pay-off or “useful life’’ period. the operations and output you need. 
You can complete the picture by Free bulletins show what we can do. 

comparing that cost with your unit Sincerely, 
Kingsbury Machine Tool Corp. 
140 Laurel Street, Keene, N. H. 

price of tooled machine 

ut in 6000 hours @ 80% efficiency 


_ KINGSBURY AUTOMATIC DRILLING 
u may not like our assumptions 


efficiency, wage rate or 6000 & TAPPING MACHINES 


-s. But at least the method is for Low-Cost High Production 
d. We had to assume things, 


Unit costs on the drawings 


average U. S. hourly wage 





hourly gross x 80% efficiency 


cost of the machine equal to: 
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—these bits give you convenience 
economy, dependability 





* SUPER PANTHER - PANTHER SPECIAL 
* ML - LXX----> SUPER DBL----- DBL-2 





Pocket Price List 
NOW READY! 


Just send a postal-card 
request—giving name, 
position, company, and 
address. Ask for “A-L 
Tool Bit Price List,’’ 
pocket edition. While 
you're writing, also in- 
clude the illustrated four- 
page folder, “A-L Mill 
Treated High Speed 
Steel Tool Holder Bits.” 
Yours for the asking. 


Write Today 
ADDRESS DEPT. TE-15 











These better tool bits, packed in the 
famous blue-and-gold boxes, are im- 
mediately available in standard sizes 
from stocks located at 28 convenient 
points throughout the country. 

Ready Made—this means that bits 
are: (1) already cut to correct lengths, 
with clearance bevel at both ends; (2) 
already heat treated uniformly by mill 
experts; (3) furnished with either reg- 
ular finish or ground finish; (4) in- 
spected individually for hardness, size, 
and surface. “Finish-ground”’ bits are 
extremely accurate in dimension, en- 
tirely free from decarburization and 
scale, and ready for instant use upon 
grinding the cutting point to desired 
shape. 

With six popular grades to choose 
from, you can cover a wide range of 
cutting needs by specifying these tool 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-3-16 


bits. Our informational service will be 
useful to you in selecting grades. Call 
A-L, or an A-L distributor. 


STEEL CORPORATION 
Pittsburgh, Pa. 


TOOL STEEL DIVISION: DUNKIRK, N. } 
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Koa cut costs as well 
as metal... 


UNION DOUBLE-END END MILLS are 
ry, 1 f h Tt SM available with four flutes —as illustrated — 


or two flutes, in standard or small-diameter 










end mills 





sizes. All in high speed steel. 





BUILT FOR MAXIMUM ECONOMY, Union end engineering that saves you time, labor and 
mills provide top performance throughout the money ... And that’s worth specifying! 

range of end milling operations. Made of high 
speed steel, they have the smooth, free-cutting 


action that saves power, while their great strength THERE'S A TYPE OF UNION 
END MILL FOR EVERY PURPOSE 















reduces breakage to a new low. And all Union 









solid type end mills of 14” diameter or over have Taper Shank Single End 
, ; : Straight Shank Double End 
deep counterbores, considerably lengthening Shell Ball End 
their resharpening life. In fact, as with all Union Union is also prepared to make special 
cutting tools, every detail of their design and con- types of end mills to your specifications. 











struction is the result of up-to-the-minute tool 









no other end mill 





will outperform 
a 








‘tact your local distributor 


His name is listed in Union’s THOMAS’ REGISTER insert under “Drills, Twist.” 









UNION TWIST DRILL COMPANY, ATHOL, MASSACHUSETTS We own and operate S. W. CARD MANUFACTURING CO, 
<3 sail Division, Mansfield, Mass. Tops, Dies, Screw Plates... 

C~ é , : 
Milling Cutters r Cutt LX) Twist Drills —=§ Hob Gs _ BUTTERFIELD DIVISION, Derby Line, Vt., Taps, Dies, Screw 
. S a i ag ail _ bs | Plates, Reamers . . . BUTTERFIELD DIVISION, Rock Island, Que., 






me” i Carbide Tools SIA ) Milling Cutters, Twist Drills, Hobs, Reamers, Tops, Dies, Screw 
Plates. 
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SV 70 Turret Lathe for bar or 
chuck work. Height of centers, 
2.8". Distance between head- 
stock and turret carriage, 8”. 











S €C H AU BL 


These SV Machines fully warrant your inquiry for complete information. They 
have contributed greatly toward winning for the Schaublin line a fine reputa- 
tion for the adaptability and precision that are highly prized by toolmakers. 
Factory service, interchangeable units and accessories are available from 
American warehouses. Consult us on your tool-making problems. 
























































































































































































































SV 102 Toolmakers’ Lathe for which great SV 12 High-Precision Milling Machine — 
variety of independent and interchange- one of five different types. Table sizes 
i able units and accessories are available. 4-23/32 X 16-1/2" to 10 X 43-5/16". 


S$ C H AU BLINN 


CARL C0. affiliated with Hauser Machine Tool Corp 
30 Park Avenue, Manhasset, N.Y. 
Representatives in Principal Cities 


EXCLUSIVE U.S. AGENTS FOR TORNOS WORKS, LTD.; SCHAUBLIN, S.A.; 


LAMBERT, S.A.; SAFAG, S.A.; AND AGATHON, LTD. 


machine tools available from any one address in the United States. Offered here 
by Carl Hirschmann Co. are Tornos Screw Machines and Cam Making Machinery; 
Schaublin Lathes, Collets, Milling Machines and Drilling and Tapping Machines; 
Lambert Gear Generating Machines and Thread Cutting Machines; Safag Automatics 
for Wheel and Pinion Cutting, Form Cutter Milling, and Cutter Backing Off; and 
Agathon Grinders and Die Sets. Offered by Hauser Machine Tool Corp. are Hauser 


SWISS 7%", SWISS 








At 30 Park Avenue, Manhasset, N.Y., is the widest selection of Swiss precision Jig Borers, Jig Grinders, 
Profile Projectors and Burnishing Machines, 















Optical Measuring Machine 


DEPENDABILI! 
ACCURAC 
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a FOR BEST RESULTS 





IN ANY TAPPING JOB 
FOR EXAMPLE... 


DEPEND ON BUTTERFIELD, 
THE LINE THAT’S Hand Taps 


100% INSPECTED... 
100% COMPLETE! poner neh re oe 


— OC CCEEC RT CSE 








PID DAP PARAD AAA 











Three-Fluted. High speed or 
carbon steel, 





iii. 


Spiral Pointed. High speed or 
carbon steel. For tapping deep 
through holes or holes deep 


enough to allow bottom chi 
clearance. 4 





Spiral Fluted. High speed steel. 
Correct spiral for free cutting 
while ejecting chips from hole, 


Stub Fluted. High speed steel, 


For threading holes in thin sec- 
tions, 







tate 


Machine Screw 
a Taps 


Taper or 
Straight. High 


speed or 
carb 
Stee]. On 






Standard. High speed oF carbon steel. 





ua Pe are peenrrrreres 7 

High speed Or carbon 
deep through holes oF 
h to allow bottom chip 


Interrupteg 
hread. High 
SPeed stee], 





Spiral Pointed. 
steel. For tapping 


holes deep enovg 







clearance. 


1 ¢ \\ yy —o 


ated BUTTERFIELD nanan 
ee 
steel. For 


Inserted Chaser 
'Sh speed stee) 


| CORR, 


‘ 








Stub Fluted. High speed 
threading holes in thin sections. 


s 
‘ 


And MANY OTHERS, INCLUDING... 


STOVE BOLT TAPS + PULLEY TAPS +» STAYBOLT TAPS 


Bar stock being tested for microstructure 
. one step in Butterfield’s 100% in- 


BOILER TAPS + NUT TAPS + SERIAL TAPS _o- 
TAPPER TAPS » MUD OR WASHOUT TAPS ; 
nember: There's a Butterfield Tap for top [PS os ee ee ee ee ee .? oo 


performance in every material. : f 

SEE YOUR NEARBY BUTTERFIELD DISTRIBUTOR E BU i } ERI iIELD 3 
FOR PROMPT DELIVERIES AND SERVICE 

Union Twist Drill Company : THE 1 Ooo% INSPECTED TOOLS ] 

BUTTERFIELD DIVISION E Every Tool Individually Inspected ? 

erby Line, Vermont * In Canada: Rock Island, Quebec t cAees 0006 * BbAmEES. -'- sent PLATES 5 
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CARBIDE 
BAR STOCK 


IN1,325 
SIZES 












@ Catalog 50-G is yours for the asking! It is 
practical and full of ideas on Talide Metal for wear- 
resistant applications. Shows 1,325 different sizes of 
standard solid Tungsten Carbide blanks, 


rods, tubes, bushings, rings, flats, tips, 





bars, strips. 





dises and 
shapes—all carried in stock for immediate shipment! 

This is the first time any company in the carbide 
industry has offered the large quantity and variety ol 
standard shapes Metal Carbides now offers 









. For wear- 
resistant purposes, these shapes are standardized just 
as are steel bars, strips and rods. Metal Carbides 
Corporation produces both sintered and hot pressed 
carbide. Bars from 1/16” square to 1/4” x 3/4” ree- 
tangular. Tubes 1/16” to 3/8” I.D. Rods 1/16” to 
1/2” dia. ALL IN ANY LENGTH. Special shapes 
can be furnished up to 25” O.D. in any length, 
up to 1.000 Ibs. per piece Ibs weight. 























and 


BAR STOCK CUT TO LENGTH 
AVAILABLE FROM STOCK 
AT THESE WAREHOUSES... 


NEWARK, N. J. . . . 166 Bloomfield Ave. 
DETROIT, MICH. .... 6432 Cass Ave. 
YOUNGSTOWN, 0., 107 E. Indianola Ave. 


CHICAGO, ILL. . . 601 N. Milwaukee Ave. 








SERED CARB /p 


Get your copy of Catalog 50-G today! Write to 
<a 


eeeess) IIKIHL CARBIDES CORPORATION 


A Aer ae ond; <> YOUNGSTOWN 9, OHIO Pioneers in Tungsten Carbide Metallurgy 
PRESSED CARB CUTTING TOOLS - DRAWING DIES 





WEAR RESISTANT PARTS 


Ti. eit. dll 


20 
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TAPER 
PIPE TAP 





Double- Checked 
To Assure Top 

TAPER 
Performance At Awe oi are 
Ordina ry Cost! i af Interrupted Thread 















Card goes a long way beyond routine factory 
inspection to assure standardized accuracy. We 
employ the famous Pittsburgh Testing Labora- 
tory to buy Card Taps anywhere on the open 
market — and to test them thoroughly, certify- 
ing the results. 

That’s why the Card Taps you buy are 
certified* — and why you can depend on every 
one for the same unfailing dependability and 
long, economical service life. And remember: 
Card Certified Taps cost no more than ordinary 
taps! 

Your nearby Card Distributor can supply 
you with Card Pipe Taps — or other Card Taps 

in the types and sizes you need. Contact him 
for prompt, helpful service. 




















PIPE TAP 
Inserted Chaser 








7 APS 


The Cer lifted ~ 
Culling Fools 


Pittsburgh Testing Laboratory 
SCREW PLATES 
TAP WRENCHES 










S.W,. CARD 


MANUFACTURING COMPANY 
Mansfield, Massachusetts 
DIVISION OF UNION TWIST DRILL CO. 


*by the 







Also mokers of DIES 
DIE STOCKS °* 
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WHAT IS THE NEW NORTON PROCESS? 

Developed and installed by Norton engineers in a new 
5-acre plant, it is a streamlined, precision process that 
produces grinding wheels to a degree of uniformity 
never before thought possible. The process involves 


production equipment and quality control methods that 


assure the uniformity of all mixing, molding, firing, and 


finishing operations. The result: uniform structure, inher- 
ent balance and grinding efficiency unmatched in the 
entire abrasive field. 


The | ool Engine 








YOUR TOOLROOM 
GRINDING COSTS 


with the most uniform 
wheels ever produced! 


Only Norton New-Process Wheels 
Give You All 5 Advantages 


1. BUILT-IN BALANCE reduces vibration in operation. The 
wheel hugs the work. You can grind to closer tolerances and 
smoother finishes. No more chatter marks! What’s more, this 
balance is inherent. It stays for the life of each wheel. 


2. MORE UNIFORM STRUCTURE means consistent grinding 
action throughout each wheel and from wheel to wheel . . . more 
even wear for longer life... fewer machine adjustments... 
less risk of tool spoilage . . . assurance that all wheels with iden- 


tical markings will give you the same top-grade performance. 


3. FASTER, SMOOTHER, MORE EFFICIENT CUTTING ACTION 
comes from the right selection of the various Norton abrasives 
plus the features of the new process. These wheels allow deeper 
cuts in expensive, heat-sensitive high-speed steel and cast alloy 
tools without drawing their temper. They also stay sharp longer 

make frequent dressings unnecessary ...a big saving in 
time and toolroom grinding costs. 


RUN A TEST! If you haven’t already standardized on Norton 
New-Process Wheels in your toolroom, run a comparative test 
right away. Your nearby Norton distributor or representative 
will help you select from the several types of Alundum* abra- 
sives the wheels that will cut your costs on any tool grinding job. 


NORTON COMPANY, Worcester 6, Mass. 


Warehouses in 5 cities. Distributors in all principal cities. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


ABRASIVES 


uilaking better products to make other products better 
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YOU SAVE TIME sharpening 
spiral milling cutters with Norton 
New-Process Alundum Wheels be- 
cause they stay sharp and hold their 
size much longer than ordinary 
wheels, 


. YOU REDUCE SPOILAGE in back- 
ing off reamers with Norton New- 
Process Alundum Wheels because 
their free, cool cutting action does 
not draw the temper. 


YOU GET CHATTER-FREE FIN- 
ISHES when you use Norton New- 
Process Alundum Wheels on your 
toolroom surface grinders because 
their built-in balance makes them 
run smoother. 


YOU GET ALL 
THE FACTS 
about lowering 
toolroom 
grinding costs 
in this 162- 
page hand- 
book on Tool- 
room Grind- 
ing. Write 

for your free 
copy of 

FORM. 835A6 


INDICATE A-3-23 



















Conpiniods, Ha/vomate Cycle 
guces HI0 jpat¢s per hod’ /, 


TYPICAL EXAMPLE OF HIGH PRODUCTION 
ENGINEERED THE y WAY 



























To broach radius notches in automotive piston pins, American 





engineers designed a completely automatic two station fixture featuring 
continuous cycling. Each station broaches two parts. Installed on an 
American T-4-24 Broaching Machine, equipped with a special work table, 
this fixture permits broaching four parts simultaneously . . . 


produces more than 1150 parts per hour. 


SIX AUTOMATIC OPERATIONS ENGINEERED 
IN CONTINUOUS CYCLE FIXTURE 


The operator has only to keep the gravity-type load- 






' ing hopper filled with parts. A transfer pusher pushes 
‘ two parts at each station into position where they are 
: ; 

| hydraulically clamped in V nests. The main slide 
{ 


starts down broaching the four parts simultaneously. 
At the end of the stroke the transfer pushers push the 
part into a chute in the center of the machine where 
they are ejected. The transfer pushers and broaches 
return to the starting position and the cycle repeats. 


All operations are electrically interlocked. 


SOLVE YOUR BROACHING PROBLEMS THE Mowetccvem WAY 


Continuous, automatic cycling is only one way that 
American engineers help manufacturers get high 


production. Perhaps an American-engineered in- 





stallation will increase production in your plant. 





To get American’s recommendations send a part 
print or sample and hourly requirements. 















BROACH & MACHINE CO. 


A DIVISION OF SUNDSTRAND MACHINE TOOL ¢€ 


ANN ARBOR, MICHIGAN 
See -Petcaan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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S « FIXTURES « PARALLELS « DIE WC 


« PUNCH DIES « JIGS « CUTTERS « T 





ls The Time 










save Lime 


No. 496 OIL HARDENING (Non-Deforming) 
No. 495 OIL OR WATER HARDENING 
No. 495 WATER HARDENING 


Starrett Precision Ground Flat 
Stock comes in 18” lengths and 
Die Stock in 18” and 36” lengths 
in thicknesses from 1/64” to 1%" 
and widths from %" to 10". This 
special electric furnace tool steel is 
fully spheroidized annealed for 
easy machining, precision ground 
lengthwise, parallel and straight 
to within .001”". Ends are ground 
square, parallel and to accurate 





















RAAIS 


use Stat ett 


PRECISION GROUND 


DIE AND FLAT STOCK 


Don't tie up valuable men and machines grind- 





















length. 




















Each piece is marked for type and 
size and individually packaged in a 
protective envelope which clearly 
shows size, chemical analysis and 
complete hardening and tempering 









ing stock to size for small parts and tools. Starrett 
Precision Ground Flat Stock and Die Stock is 
ideal for all types of parts having two flat parallel 
surfaces — from 14” to 10” wide and 1/64” to 
144" thick. No time lost hunting up stock, no 


~ 





information. 






slow and costly grinding to size . . . just select the 
right type, width and thickness from the complete 


Starrett line — then lay it out and cut it out. 















WRITE FOR THESE 


























wh New Ground Flat Stock 
. ~ a older and Wall Chart, t 
Order a supply through your distributor today. r “erage ee ng rd vari ps Reegytoes 
ry giving formulas for both oil and 
; water hardening 
firth Addré Det . E 





BUY THROUGH YOUR DISTRIBUTOR 


Mechanics’ Hand Measuring Teols and Precision Instruments 
Dial Indicators + Steel Tapes + Precision Ground Filet Stock 
Hacksaws, Band Saws and Band Knives 


<i 











HE L.S. STARRETT CO. . World’s Greatest Toolmakers . ATHOL, MASSACHUSETTS - U.S. A. 
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During 1950, Brown & Sharpe has 
announced the 5 new developments 
in machine tools and equipment 
shown here. This is typical of the 
major contributions which this 
company is constantly making to 
faster, lower-cost, more-accurate 
production for metal 

working plants. 


When you specify machine tools 
and equipment backed by such 
progressive engineering design. you 
are taking the soundest way to 
insure bigger returns on your 
investment .. . higher productivity 
for operators and machines... 
longer accurate life for machines 
and equipment. 

Write for details on any of the new 
products illustrated here. Brown 
& Sharpe Mfg. Co., Providence 1, 
R.1,0.5. A. 


Brown & Sharpe 


Steps of progressive design! 








AUTOMATIC REVERSING 
mm VANE PUMPS 


















































No. 10N CUTTER & TOOL 
5 GRINDING MACHINE 
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NO. 0 OMNIVERSAL 
MILLING MACHINE 


COMPLETELY NEW LINE 
PO OF MICROMETERS 





OL 


OIL OR WATER HARDENING 
GROUND FLAT STOCK 


— 


IBS 
is 






‘ch, 1951 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-27 aq 








KNURLED SOCKET HEAD CAP SCREWS 
AND STRIPPER BOLTS 


. .. faster, easier driving with 
firm finger grip on the knurled heads— 
spin in with hexagon wrench. 


AGE MAKERS’ SUPPLIES ® DANLY TOOL, DIE AND GAGE MAKERS’ SUPPLIES © DANLY TOOL, & 


PRECISION DOWEL PINS 


... specially hardened (58-60 Rockwell C) 
to resist upsetting—easier to drive with tapered 


leading ends to “‘pilot’”’ the pin into the hole. 


MPPLIES ® DANLY TOOL, DIE AND GAGE MAKERS’ SUPPLIES © DANLY TOOL, DIE 


DANLY TOOL, DIE AND GAGE 
MAKERS’ SUPPLIES 


assure tool and die makers of standard 
part quality fully consistent with 

good tool making practice. The Danly line 
includes many items in addition to 

those shown here such as set screws, 
bushings, toggle clamps and laps. 

A nation wide system of completely 
stocked Danly branches” assures 

quick, convenient delivery. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenue 
Chicago 50, Illinois 


PLIES ® DANLY TOOL, DIE AND GAGE MAKERS’ SUPPLIES ® DANLY TO 


JOB TAILORED DIE SPRINGS 


. . . two complete size ranges, 
for medium pressure and high deflection 
or high pressure and medium deflection waits 
precision coiled and ground square can 
for full end bearing. — 
S 
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THE TOOL 
ENGINEER 


Ublication of The 
Merican Society of 
To. | Engineers 


a Letter from the Editor... 


This month The Tool Engineer brings you an advance printing of 
five of the technical papers scheduled for presentation at ASTE’s annual 


meeting in New York a few weeks from now. 


All in all, there are twenty-eight important papers on the New York 
program, and a substantial number of them will appear shortly in 
The Tool Engineer. There's quite a bit of planning behind the pub- 


lishing of these papers, and it’s indicative of the progress of our Society. 


\s you've been quick to notice, the number of technical sessions at 
annual meetings of ASTE has increased manyfold over the programs 
of a few years ago. Naturally, the interest created by expanded pro- 
grams encouraged Society officers to plan for even larger technical 


programs with a wider coverage of tool engineering. 


Selected papers from various sessions have been published in the 
past by The Tool Engineer, to give the papers the coverage and attention 
that they deserved. And, beginning with the Exposition papers last 
spring, The Tool Engineer has encouraged development of specific tech- 
nical sessions which are “hot” for publication, and which tie in with 


the carefully-planned content of The Tool Engineer. 


In the future, this will bring you even more top coverage and ex- 
clusive tool engineering reports. Many more important technical papers, 
edited down to article form, and developed for program- magazine 


coverage, is the promise as a result of extensive coordination of Society 


pitloirt ?. lasain 


Note: The special photographic plant tour of Aluminum Company of 
America’s Edgewater, N. J., plant, originally scheduled for this issue. has 
been omitted because of security regulations which also caused cancel- 
lation of the Society’s tour of the plant. 


facilities. 
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Model DDN 
Hydraulic 
Cylinder 


Aave You Called in Your Haunifin Engineer / 


—_— 








> a | 
4 


Here is the man who can help you 
with all of your cylinder problems. 
He is your nearby Hannifin Factory- 
Trained Sales Engineer! He has had 
broad personal experience in the 
selection, installation, and use of 
cylinders—backed by Hannifin’s own 
46 years of specialization in building 
fine cylinders for every purpose. 

Your Hannifin Representative can 
give you the benefit of selection from 
one of the most extensive lines of 
cylinders available to industry today: 
Hydraulic Cylinders in standard sizes 
from 1” to 8"; Air Cylinders, 1” to 16” 
—wide choice of mounting styles; 
any length stroke; adjustable cush- 
ions for head end, rod end, or both. 
Larger or special types on order. 
®For service, call your Hannifin 
Representative today — HE IS 
YOUR MAN! 


HANNIFIN 
CORPORATION 


1119 S. Kilbourn Ave. ¢ Chicago 24, Iilinois 
AIR CYLINDERS e HYDRAULIC CYLINDERS 
e HYDRAULIC PRESSES e PNEUMATIC PRESSES e 
HYDRAULIC RIVETERS @ AIR CONTROL VALVES 


BULLETIN 110 “Hennifin Hydraulic Cylinders” 
BULLETIN 210 “Hannifin Pneumatic Cylinders” 
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ATLANTA, GA. 


W. F. “Woody” Hardcastle, 609 Walton 


Bldg. Tel. Lamar 6250. 










MOLINE, ILL. 
Marvin Heeren, 1409 1 5th St. Tel Moline 
1624 








CINCINNATI 8, OHIO 


A. P. “Mac” McCandlish, 2007 Madison 


Rd. Tel. Trinity 0291 


CLEVELAND 23, OHIO 
Harvey Barnes, 21930 Lake Shore Blvd 
Tel. REdwood 1-4578 


DALLAS 4, TEXAS 
Paul Browne, P.D. Browne Co., 310 
Gaylord Bldg. Tel. Victor 3555 


DAYTON 6, OHIO 
Al George, 2019 Harvard Blvd. Tel 
Randolph 8283 


DETROIT 1, MICH, 
lvan Shuel and Tom Thoresen, 4829 
Woodward Ave. Tel. TEmple 1-4949 


GREATER NEW YORK 
Dick Hitchcock, 210 Main St., Hackensack, 
N. J. Tel. Dlamond 3-5758. 


HOUSTON 2, TEXAS 
M. K. Cameron, P. D. Browne Co., 413 
Union National Bank Bidg. Tel. Preston 
1992. 


LOS ANGELES AREA 
Charles Castiglia, 14906-8 Ventura Bivd., 
Sherman Oaks, Calif. Tel. STate 4-4409. 


MILWAUKEE AREA 
Harold and Martin Mercer, P. O. Box 24, 
Wauwatosa 13, Wisc. Tel. BRoadway 
2-2411 


MINNEAPOLIS, MINN. 
Walter Erskine, Box 72, Traffic Station. 
Tel. Midway 7992. 


IN CANADA 
F. F. BARBER MACHINERY COMPANY 


Toronto ° Montreal e 


Model CLW 
Air 
Cylinder 








Windsor . 


NEW ORLEANS 16, LA, 
Clem Weston, 1124 Burgundy St. Tel 
Magnolia 6228 


PHILADELPHIA 40, PA, 
Joe O'Malley, 3701 N. Broad St. T 
SAgamore 2-9312 






PITTSBURGH 26, PA. 
Dove Henders 4618 W. W 


Ave Tel EVerg el 6006 


RICHMOND 19, VA. 


iamson & W er, Inc., 617 M 


arrinator 


Bldg. Tel. Richmond 2-7977 


ROCHESTER 4, N. Y. 
C. H. “Kip” Keller, 217 East Ave. Te 
Hamilton 3255 


SAN FRANCISCO 3, CALIF. 
Frank Ridley, The Ridley Co., 320 1 Ith 
St. Tel. UNderhill 1-7649 


SEATTLE 8, WASH. 
Jack Ogle, Jack Ogle & Co., 105 Or 
St. Tel. Mohawk 2030 


SOUTH BEND, IND. 
Bill Ranney, 408 28th St. Tel. South Bend 


4-57 46 


ST. LOUIS 8, MO. 
te Heeren, 49 


Les 
Rosedale 2734 


Delmar Blvd 


WASHINGTON 6, D.C. 
John Elliott, 1026 20th 


Republic 3831 


St., N. W 


WORCESTER, MASS. 
George Hendee, 340 Main St. 
Worcester 4-4005 


(Division of Massey-Harris Company Ltd 


Hamilton ° Vancouver 
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Fngimeer 


Education for Defense 


\\ E HAVE POINTED OUT in this column the importance ol production in war. and 
the responsibility which we have as individuals and as a society to make that pro- 
duction possible. 


The Nineteenth Annual meeting of our Society. a few weeks away as this is being 
written, presents the strongest and most complete production and tooling forum ever 
undertaken by ASTE. The more than thirty technical px pers to be presented in New 
York reflect both the Importance of the tool engineer in this defense effort and the 
wide responsibilities which he must assume. 


Led by the Mobilization Technical Know-How Conference on March 14. the tech 
nical program at this meeting embraces cutting, pressworking, plant layout and 
trol, machine controls, quality control, materials and tool engineering methods. 
lo say that this accumulation of technical data is valuable to the tool engineer is an 
understatement: it is the means by which he keeps abreast of his protession and the 
onstantly changing methods in his profession which make for better, faster and mor 
economical production. 


Prepared discussions have been introduced for this meeting: they will provide a 
considered, studied su} plement to the technical discussions from the floor at meeting 


sessions. 


The assistance which such a technic al program can provide to tool engineers is 


ly upon the number of participating tool engineers. 


ilmost without limit. depending on 
In other words the program, as well as ASTE’s many other service s. are valuable only 


insofar as they are used by tool engineers. and to the deg 


t 


ee that tool engineers par- 

cipate in their preparation, discussion, presentation. As the value of any effort is 

enhanced by the addition of intelligent minds. so the value of ASTE’s educational 

efforts increases in direct ratio to the number of individual tool engineers taking 
irt in that program. 


By our attendance at our Society meetings, our participation as speakers or dis 
cussors. our contributions to ASTE literature and our work on behalf of our Society 


mmittees. we can collec tively work eqaucation il miracles 


See eee eceoeeeoeoeeeeeeeCeeeeeees ¢ Ene cceccce 
PRESIDENT 
1950-1951 
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QUALITY 
CONTROL 

















LATROBE ELECTRIC 
STEEL COMPANY 


LATROBE, PENNSYLVANIA 


Branch Offices and Warehouses located in; DETROIT, TOLEDO, DAYTON, PITTSBURGH, LOS ANGELES, PHILA- 
DELPHIA, CHICAGO, CLEVELAND, NEW YORK, BOSTON, SEATTLE, MILWAUKEE, HARTFORD, ST. LOUIS, 


BUFFALO. 
Sales Agents: DALLAS, HOUSTON, WICHITA, DENVER, BIRMINGHAM. 


particles are evenly distributed throughout the entire 
cross section - NO HARMFUL CARBIDE SEGREGATES 
ARE PRESENT! This results in extra toughness and 
strength ... cracks, checks and warpage in heat treat- 
ment are radically minimized... superior machining 


and grinding abilities result. 


Specify Latrobe’s Desegatized Brand tool and die steels 
for better performance and resulting lower production 


costs. 


iJ 


- 


| FULL 
UNIFORMITY 





Latrobe’s Desegatized Brand high speed steels and hi 
carbon - hi chrome die steels will help you cut production 
costs. Rigorous quality control - from material selection 
through product inspection - plus the full uniformity 
found in all Desegatized Brand steels assures better too! 


and die performance and longer production life. 


In Desegatized Brand steels, the all-important carbide 








Send for booklet “WHY DESE- 
GATIZED" showing superiority 
of Desegatized Brand steels over 
average standard process steels. 


® 





Raising the Limits 





of 


High Speed Steel Machining 


By W. R. Frazer 


CHIEF METALLURGIST 
UNION TWIST DRILL COMPANY 








i 
" 
) 
ODUCTIVITY PER MAN-HOUR and cost of manu- ness of the material must be adequate for the oper- 
| ire are influenced by rate of production, quan- ation. Studies haye demonstrated that these prop- 
produced per grind of tool and number of erties can be varied by heat treatment and changing 
enings per tool. The cost is lowered when all the chemistry of the steel. In Table II Desilets 
items are high. Therefore, the combined demonstrates that the hot hardness of high speed 
rts of the machine tool builder and cutting tool steel increases as the hardening temperature is in- 
ifacturer to work toward this goal is essential. creased. You will also note that the room tempera- 
limit to which we can go depends largely on ture hardness (70 deg F) increases with hardening 
idaptability and limitations of the machine tool. temperatures and the hot hardness decreases as the 
here is sufficient power and speed with suitable tool temperature rises from 1050 deg F through 
ind rigidity as required by carbide tools, you 1100 dee F to 1150 deg F. Gill shows that hot 
proceed with the application of these extremely hardness changes with the chemistry: cobalt and 
ortant materials. since they will do an outstand vanadium being very effective in producing higher 
production job when properly engineered. red hardness. Here we see that 5.00 percent cobalt 
re are, however, many operations that are not l-4) added to an 18-4-1 high speed steel (T-1) 
pped with machine tools adapted to carbide causes an increase of 12 percent in hot hardness at 
ling, but they are capable of utilizing the im the three ten peratures studied. Also. the increase 
ed physical properties of the higher alloyed of vanadium in T-15 improves the hot hardness 
speed steels. rABLE I—CLASSIFICATION OF CONVENTIONAL 
he steels we are going to discuss are shown in AND SUPER HIGH SPEED STEELS 
1. We have taken the liberty of classifying 
se steels with carbon above 1.00 percent as being Conventionat Wich Speed Steels 
he so called “super” variety. Code C W Cr Va Mo Co 
lhe cutting ability of anv tool material depends Tl 72 12.00 400 100 
i combination of physical properties which are r ; be ; oa pt: 8.50 
sely related. To resist abrasion, the material M1 0.82 1.5 ‘ 1.00 8.50 
M2 ).82 6.0 +0 2.00 5.00 
st possess high hardness at the operating tem M10 82 +.00 2.00 8.00 


iture of the cutting edee. To resist chipping ot 
cutting edge o1 breakage of the tool. the tough 


T3 18 1 3.00 75 
T15 1.55 13.0 5.00 5.00 

;, M3 1.2 6.00 i 3.0 6.00 

lo be presented at Annual Meeting, American Society M4 1.2 5.5 4 4.00 4.50 








f Tool Engineers, March 15, 1951. 
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TABLE II—EFFECT OF HARDENING TEMPERA- 
TURE AND ALLOY CONTENT ON HOT HARDNESS 





Hot Hardness (T1 Steel) vs. Hardening Temperature 
( Desilets) 


Harden- 
ing 
Tem- 

perature 
deg F 70 deg F 1050 deg F 1100 deg F 1150 deg F 
2000 61.0 45.5 42.8 38.5 
2200 62.5 52.5 51.6 48.0 
2300 63.5 55.5 53.5 51.0 
2350 64.5 57.0 55.0 52.4 
2400 


65 57.2 55.4 52.6 
All samples tempered 1050 deg F—212 hrs before testing 


Hot Hardness vs. Alloy Content 
(Gill) 


Brinell Hardness 
Classifi Composition 1000 1100 1200 
cation Ww Cr VA Co Mo deg F deg F deg F 











18.00 4.00 1.00 510 480 337 
T4 18.00 4.00 1.00 5.00 575 520 400 
TI5 13.00 5.00 5.00 5.00 677 576 462 
M1 1.50 4.00 1.00 8.50 475 308 





over T-4 by another 15 percent. T-15 super high 
speed steel possesses a hot hardness of about 35 
percent more than T-1 or M-1l, which equal each 
other in this property. 







Hardening vs. Toughness 


As for toughness, we show in Table III the results 
obtained by Grobe and Roberts'* in their study of 
the effect of hardening temperature on bend and 
impact tests, which are a measure of toughness. 
These data establish the relationship of hardening 
temperature and grain size to toughness; the coarser 
grain size of the higher hardening temperature 
producing lower impact strength and plastic de- 
flection at corresponding tempering temperatures. 
For example, hardening M-2 steel at 2175 deg F 
and tempering at 1050 deg F for 2% hours plus 24% 
hours will produce 14.7 grain count, 62.4 ft-lb im- 
pact strength, 0.44 in. plastic deflection and C-62.9 
Rockwell hardness. If hardened at 2225 deg F and 
tempered as above, the grain count is 13.5, impact 
strength 48.7 ft-lb, plastic deflection 0.016 in., and 
hardness C-64.6. The lower hardening temperature 


* Figures refer to the references appended to this paper 


TABLE III—EFFECT OF HARDENING 
TEMPERATURES ON BEND AND 
IMPACT VALVES 








Bend Test and Unnotched Izod Impact Results 
M2 (6-5-4-2) High Speed Steel 
Hardened from 2175 and 2225 deg F 
Tempered 214 hr and 214 hr from 950 to 1150 deg F 
(Grobe and Roberts) 


Harden- Temper- Plastic 
ing ing Deflec- Hardness 
Temp Grain Temp. Average Impact tion Rockwell 
deg F Size deg F Ft — Lb Inches * 
2175 14.7 950 45.6 0.006 65.3 
1000 53.0 0.015 64.6 
1050 62.4 0.044 62.9 
1100 57.9 0.084 60.1 
1150 66.6 0.155 55.1 
2225 13.5 950 36.1 0.005 66.1 
1000 41.9 0.006 65.7 
1050 48.7 0.016 64.6 
1100 47.3 0.030 61.2 
1150 53.0 0.104 56.2 
















TABLE IV—EFFECT OF HARDENING 
TEMPERATURE ON GRAIN SIZE 
AND TEMPERED HARDNESS 











Hard Hordness after 
ened As Tempering*® 
Compo- Deg F Grain Hard- 1000 1025 105 
Grade sition Salt Size ened deg F degF deg 
Ti 18-4-1 2250 14.4 65.0 64.1 63.6 63 
2300 12.6 65.1 64.0 64.9 64 
2350 11.9 65.8 65.1 65.2 65 
T5 18-4-2-9 2300 14.0 64.4 65.9 64.8 64 | 
2350 13.3 63.9 662 65.6 65 | 
2375 9.6 63.4 66.3 65.1 64.7 
TIS = 13-5-5-5 2150 13.8 67.0 66.1 65.1 64.5 
2200 12.1 66.1 66.9 66.0 65.2 | 
2250 10.8 65.8 67.9 66.7 66.2 
M1 1.5-8-4-] 2125 15.3 64.9 ) 64.1 63.9 
2175 13.7 64.1 65 65.0 64.3 
2225 12.3 63.3 5.9 65.8 65.0 | 
| 
M2 6-5-4-2 2150 14.0 64.7 644 63.0 63.0 | 
2200 11.3 65.0 65.0 64.1 63.8 
2250 10.7 66.1 66.0 65.1 64.7 
M3 6-6-4-3 2150 14.2. 65.1 65 65.0 63.5 
2200 12.4 65.7 6.1 65.4 64.1 
2250 12.7 63.9 67 66.6 65.9 
M10 8-4-2 2150 12.8 64.9 64.3 64.0 628 | 
2200 10.9 64.7 64.5 64.1 63.6 
2250 9.7 64.1 65.9 65.0 64.( 
All tempering 2 and 2 hours | 








produced a tougher piece as measured by 


OTa 
count, impact strength and plastic deflection at 
sacrifice of hardness. 

Let us compare the hardenability of some of th 
steels shown in Table IV. T-1, M-l and M-2 ste« 
are very much alike in grain size and hardenabilit) 
at the several hardening temperatures used. It is 
apparent from these data that T-5, with more vana 
dium and 9.00 percent cobalt, possesses great 


hardenability than T-1. It coarsens at 2375 deg | 


By increasing the vanadium and decreasing th 
cobalt, as in T-15 steel, we obtain extremely high 
hardness values with relatively fine grain size, whic} 
demonstrates the refining effect of vanadium. This 
is also demonstrated when we compare M-l, M-2 
and M-3. The first two steels are very much alike 


but the higher vanadium in M-3 helps to produc 


high hardenability with fine grain M-10. steel 
containing no tungsten, seems more susceptible t 


srain growth like T-5. 
Reviewing the data given in Tables | through I\ 


we can conclude that 


I—Hot hardness of high speed steel increas 
with hardening temperature 

Il—Hot hardness of high speed steel increase 
with room temperature hardness 

I11I—Hot hardness of high speed steel increases 
with alloy content. 

1V—Lower hardening temperature and/or fine 
grain size produces greater toughness, but 
lower hardness. 

V—Higher alloy content of super high speed 

steels produces greater hardenability with 

relatively fine grain size and consequent 


sood toughness 
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ide Hardness in High Speed Steel 
development of microhardness testing instru- 
has made it possible to determine the hard- 
,f individual carbide particles in steel instead 
average hardness of matrix and carbides as 
ired by a standard Rockwell tester. Tarasov- 
1ade a study of carbide hardness and found 


Knoop hardness to be as shown in Table V for 


rious materials listed. 
complex carbides in high carbon-high vana- 
high speed steel (T-15) are harder than 
num oxide, which is used as an abrasive mate- 
in orinding wheels. Blickwede, Cohen and 
rts® studied the effect of vanadium on M-2 
high speed steel and learned that the hardened 
contains two excess types of carbide particles; 
being a complex tungsten-molybdenum rich 
ide identified as MOC, the other being a vana- 
rich carbide identified as MC. Peter Leckie- 
of one of the author’s associates, has carefully 
died the microhardness of carbides in high speed 
els and has found two ranges of hardness. Using 
selective etching technique, he was able to iden- 
the harder carbide as vanadium carbide (MC) 
th a hardness equivalent to C 84.0-85.0. whereas 
softer carbide is the tungsten-molybdenum car- 


M6C) with a hardness equivalent to C 74.0- 


Fig. 1 we see the hardness of MC in T3 
18-4-3) steel is C 84.0 with a matrix hardness of 
66.0 whereas the hardness of M6C in T-1 (18-4-1) 
el is C 75.0 with a matrix hardness of C 65.0. 

2 shows the hardness of a tungsten carbide 
irticle in 883 grade Carboloy as being equivalent 

C 82.5, indicating that the vanadium carbide 
ticles in the high vanadium steels are slightly 
der than tungsten carbide particles in sintered 
rbide. The average hardness of this steel, as 


isured on a standard Rockwell hardness tester. 


Fig. 1. Comparison of hardness. At left is 
super high speed steel T-3 (18-4-3); at right 
is standard high speed steel T-1 (18-4-1). 
Mag. — 2000X; etch, 2% nital. Microhardness 
converted to Rockwell C: 
Matrix Carbide 
84.0 (MC) 
75.0 (M6C) 
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TABLE V—MICROHARDNESS OF ABRASIVE 
GRAINS AND OF CARBIDES IN STEEL 


By L. P. Tarasov 





Knoop 
Hardness (K25) No. of 


Material Indented Average Range Indents 


Oil hardening toolsteel 
(Re 6012) 770- 880 


Cementite (in plain 

carbon toolsteel) 1060-1240 
Complex chromium-iron 

carbides (in high-C 

high-Cr steel) 1820 1690-1960 
Aluminum oxide (in regu- 

lar Alundum abrasive). 2440 1900-2920 
Complex vanadium carbides 

(in high-C, high-V 

high speed steel) 2520 2340-2760 
Silicon carbide 

(calculated from data 


for 100-g. load) 3590 3070-3980 











is considerably lower than that of the sintered 
product. Studies of various steels show that the 
amount of the hard MC carbide in T-1 and M-1 
high speed steel is very small, the carbides in these 
steels being the softer M6C type. As vanadium is 
increased, the amount of MC carbide increases pro- 
portionally and account for 30 to 40 percent of the 
total carbides present in the high vanadium steels. 
It is the presence of these very hard and stable car- 
bides that make these high vanadium steels so 
resistant to wear and abrasion. 

The very great hardness of the vanadium carbide 
particles in the super high speed steels, which gives 
them hardenability. hot hardness and resistance to 
abrasion with relatively fine grain size, naturally 
presents a grinding problem, as discussed by 
Tarasov’, who has measured the grindability of 
various tool steels are all more difficult to erind 
than the conventional high speed steels and there- 
fore present more of a problem as regards develop- 


ing cracks and wheel burn. The grinding wheel 


Fig. 2. Tungsten carbide in Carboloy grade 
883. Mag. — 2000X. Microhardness converted 
to Rockwell C is 82.5. 





















manutacturers have studied the problem and are 
now able to make recommendations of wheels to 
use and proper technique to follow for the satis- 
factory grinding of these materials. 

With this brief discussion of the metallurgical 
reasons for developing the super high speed steels. 
we give in Table VI a few applications where satis- 
factory results have been obtained. These case 
histories are not complete in some instances, but 
they do give sufficient information to demonstrate 
the success of these steels in industry. You will 
note that although the production ratio of the supet 
high speed steels versus conventional high speed 
steels is 1 to 1 in most cases, the tool life ratio 
increases from 2 to 1 to as high as 14 to 1. This, 
of course, means longer runs between grinds which 
will effectively decrease costs and increase produc- 


tion, 


High Rake Angle Cutters 

Now we will discuss recent developments in mill- 
ing cutter design where high rake angles—both 
radial and axial—are used. Hans Ernst and his 
associates at Cincinnati Milling Machine Company 
have demonstrated that as the positive rake angle 
of a planning tool is increased, the chip shear angle 
is increased, resulting in a thinner chip at the same 
depth of cut. This principle of the high rake as 
studied on a planning tool has been applied to the 
design of milling cutters—both profile and form 
with results that are worthy of your study and 
consideration. We are frank to admit that there are 
many questions that can’t be answered regarding 
these cutters. The studies have been carried on only 
for about three years and much is to be learned 
concerning this subject. However, the results ob- 
tained are so outstanding that we wish to mention 


them to vou and hope to create sufhicient interest. 


TABLE VI—PERFORMANCE 







DATA—SUPER VS. 


so you will try these high rake cutters on your 
milling operations. 

One of the earlier applications of high rake n 
ing was at Greenfield Tap and Die Company, \ 
are climb cut fluting 1% in. carbon and high sp 
steel taps at 320 sfpm and 55 ipm feed, obtair 
80 to 125 pieces per grind or 320 to 500 flutes 
grind. This is a chip load of 0.006 in. per to 
and with a heavy flow of water soluble coolant, 
chips are dull grey in color and flat in shape, in 
cating a cool operation. This cutter is a prof 
cutter with 30 deg radial rake and 10 deg axial rak 


Hydraulic feed is used on this machine. 


High Rake Angles 


John Coleman. tool engineer at Threadwell Ta 


and Die Company. has had interesting experien 


with high rake flute milling. Since sharpening of 
profile cutter presented a problem, he is using 
staggered tooth form cutter with 16 deg radial rak 


and 30 deg axial rake. On a screw feed machine. hi 


is climb milling 1% in. carbon and high speed steel 


tap blanks at 137 sfpm with 1] 


a chip load of 0.0032 in. He obtains 335 pieces pel 


ipm feed o1VI 


orind or 1340 flutes per grind, equal to 150 lineal 
feet per grind. With a conventional 
operating at 75 sfpm and 2 ipm or 
0.0017 in., he obtained only 35 


\ water soluble coolant is used. 


form cutter 
i chip load of 


ple ces pel a | ind 


Walden Sinawski®, cutting tool engineer at Jones 
and Lamson Machine Company is obtaining phe 
nomenal results with high rake cutters. Fig. 
shows a 34 deg radial rake, 10 deg axial rake. 60 


deg included angle cutter he uses for milling the 


dovetail in high speed steel chasers. This cutter is 
operated at 187 sfpm with 20 ipm feed or a chiy 


load of 0.005 in. Here a 50-50 mixture of sulphur 






CONVENTIONAL 





HIGH SPEED TOOLS 






























Case Operation Material Convention H.S.S Super H.S.S Production Tool Life 
Speed Feed Pces/Grd Speed Feed Pes/Grd Ratio Ratio 
SFPM IPM SFPM IPM SHS/HS SHS/HS 
1 Hack Saw High Speed Steel 70 1.5 1500 70 1.5 4500 3-1 
Milling 
2 Milling 6324 80 1.5 10 80 A, 57 5.7-1 
3 Milling 1020 x Y 1000 2x 2Y 2000 2-1 
4 Punching 302 Stainless 35,000 150,000 4-1 
(.062 in. thick) 
5 Punching 30? Stainless 175,000 750,000 4-1 
(.036 in. thick) 
6 End Milling Alloy Cast Iron 100 3 7 156 4 90 +-3 13-1 
7 Wear Part Tungsten Fliament 4000/7000 49,000 1-1 7-1 
8 Drilling Stainless Steel 5000 43,000 8-1 
9 Drilling Cast Iron 100 010 70 100 010 $00 11-1 
(21/64 in.) 
10 Hobbing Steel ] 3 3-1 
(.020 in. wear) 009 in. wear) 
11 Milling Slot Cast Iron 80 6 550 80 6 1650 1-1 3-1 
(.040 in wear) 010 in. wear 
12. Milling Cast Iron 90 6 2000 180 14 9000 4.5-1 
13. Drilling Cast tron 162 5 500 162 5 13,060 2.5-1 
14. End Mill Cast Iron 143 4 85 143 4 283 1-1 3-1 
1§ Broaching 1020 4 Hrs/Gr 56 Hrs/Gr 1-1 14-1 
16 Hobbing 1350 114 060 17 141 060 30 1-1 2-1 
300 B.H (.015-.020 in. wear) 010 in. wear 
17 Locomotive Steel 48 5.5 ] 48 14 1-1 14-1 
Tire Turning 
18 Cut Off 300 B.H. Steel 80 iD 300 2-1 4-1 
19 Cut Off 280 B.H. Steel 3 200 12 1000 4 5-1 
20 Hobbing E4342 28 030 } 42 030 1 1-1 3-1 
444 B.H 




















36 





The Tool Engineer 





| 
t 





























tig. 3. A 60 deg included angle high rake 
utter. Radial rake is 34 deg; axial rake is 10 
leg. Operation: milling high speed steel chas- 
rs. Speed, 187 sfpm; feed, 20 ipm; chip 
oad, 0.005 in. per tooth. Cutter life averages 
000 pieces per hour. 


and mineral oil is used as a coolant and 1336 
sers were produced before losing the 0.008 to 
0 in. chamfer on the top of the tooth. This is 

to 350 lineal feet of cutting. They average 

\) chasers per grind, which is five times the 
ber of chasers milled with a standard cutter at 
ntional speed and 7.5 ipm feed. 

On slab milling. Sinawski has used speeds from 

() sfpm on high speed steel to 425 sfpm on low 
on steels when using conventional high speed 

| in his cutters. He has run as high as 560 sfpm 

n using one of the super high speed steels. 
lius rake of 30 to 34 deg with about 35 deg 
il rake has given very satisfactory results. Chip 
id up to 0.017 in. per tooth has been used. In 
tting and form milling, he uses the same radial 

with 10 to 14 deg axial rake and up to 0.006 
per tooth chip load. 

Vost milling at Jones and Lamson has been done 
climb cut, but some has been conventional. 
chip is formed by a shearing action that pro- 

ices minimum distortion. With a fixed chip load, 
high rake chip comes off as a ribbon of almost 
same thickness as the chip load and a length 

ial to the are of cut, whereas a conventional 
iter produces a heavier compressed curly chip. 

f chip should show no sign of coloring by gen- 

ition of heat since the acute sharp cutting edges 

the cutter will dull rapidly by abrasion and 


ltening if excessive heat is generated. 


Cooling While Sharpening 
(he problem of eliminating heat from the cutting 
ge by a suitable coolant when a tool is working 
also present when sharpening these keen edged 
ls. The tooth form presents less volume of metal 


absorb the heat generated by the grinding wheel 


are must be taken to sharpen without wheel 


Imning 
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The shearing action of these high rake cutters is 
such that less lower per cubic inch of metal removed 
per minute is used than with conventional cutters. 
It is necessary, however, to keep the sharp cutting 
edges cool and this means an efficient coolant, with 
high wetting and lubricating properties required. 
There should be sufficient volume to cover the cut, 
the high speed and rake angle acting to pump or 
carry the coolant into the cut. 

High rake angle cutting has been experimented 
with at James Hunter Machine Company in North 
Adams, Massachusetts. using a 6 x % x 154 in. 
staggered tooth cutter, having 34 deg radial rake, 
14 deg axial rake and 10 teeth. This cutter was 
operated in cold rolled C-1113 screw stock at speeds 
of 260 and 350 sfpm with various feeds up to 20 
ipm, giving chip loads from 0.004 to 0.009 in. per 
tooth. After milling 150 inches of stock. the edges 
were honed and C-1020 steel was substituted as a 
billet. The same range of speeds and feeds was 
used as above and 225 in. of milling was done. 

Another customer is using high rake cutters for 
milling high speed steel at 310 sfpm and 20 ipm 
feed or a 0.0024 in. chip load. The average pieces 
per grind increased 50 percent over conventional 
cutters at a much slower cycle of operation. 

Operating a 5°, in. diameter x 214 in. staggered 
tooth milling cutter with 35 deg radial rake and 8 
deg axial rake, ir various cuts in SAE 1020 steel. 
speeds up to 320 sfpm and 206 ipm feed when cutting 
1X. in. depth have been satisfactory. 

Tests indicate that high rake milling will not 
work on all materials. Since the cutting edges are 
very keen and fragile. they will be chipped if run 
into an abrasive surface. as on the surface of cast 
iron or the surface of hot rolled steel which is 
usually s< aled The mate rial should be free of a 
hard or oxidized surface. Cold drawn steel is sat- 
isfactory since the mill scale has been removed by 
pickling before drawing to size. Best results can be 
ex pet ted from a ground surface. Non-ferrous mate- 
rials like aluminum, brass and magnesium are ideal 


for this type cutter. 
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Silicone fluid dampens vibra- 
tion in this high speed rotat- 
ing unit (see p. 39). 
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‘ 
s ILICONES ARE 


1 


A CHEMICAL combination of cer- 
tain inorganic and organic materials. It is com- 
mon knowledge that such inorganics as glass and 
quartz possess good dielectric properties and are 
resistant to high and low temperatures, to chemicals, 
and to moisture. But glass and quartz are brittle 
and not easily formed. 

As silicones are a chemical combination of both 
inorganic and organic materials, they possess some 
of the properties characteristic of both classes of 
materials. For example, silicones are resistant to 
temperature extremes, to chemicals and to mois- 
ture. They possess good dielectric properties and 
may be produced in several different physical 
_orms., 

There are now about 80 different silicones com- 
mercially available. For ease of discussion thes 
may be divided into these four groups: (1) Fluids 
and oils: (2) Compounds and greases: (3) Resins 
ind varnishes; and (4) Elastomeric materials 
(silicone rubber). 


Applications of Fluids or Oils 


The first large-volume peacetime use for sili- 
cones was in the rubber industry as mold release 
agents or die lubricants. The best mold lubricant 
is that one which gives immediate release even 
though only a thin film is used. This is especially 


important in the tire industry, as is illustrated in 


Fig. 1, which shows a tire mold beins sprayed will 


a silicone release agent. Silicone release agents ar 


also used as lubricants for die casting zinc and 


aluminum. 
In addition to their release property silicon 


fluids also possess the ability to maintain a rela 


Fig. 1. Use of silicone as a lubricant speeds up 
tire production by providing for faster release 
from the mold. 
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onstant viscosity over a wide range of tem- 
s. This makes them suitable as hydraulic 





| damping media. On p. 38 is a device made 
Houdaille-Hershey Corporation. This unit 
- the torsional vibrations of automobile and 


engine crankshafts. It consists of an inner 






|. which rotates at engine speed, and a hol- 
sk housing attached to the end of the crank- 
[he flywheel is separated from the housing 






thin film of a high-viscosity silicone fluid. 





critical speeds that cause torsional vibra- 


ire reached, the flywheel tends to continue 






tate at a constant speed and the vibrations 






lamped by the viscous drag of the silicone 


l 


between the flywheel and the housing. This 






old principle but one which could not be 





ted to oils exhibiting even moderate changes 





scosity with temperature. 






Bearing Lubricants 





cone fluids or oils are also used as bearing 





cants. In the case of one oil furnace fan motor, 





earings of this well engineered unit are oil- 





ited and customers were advised to change 





ynly once a year. The customer did not do so. 





the result that in two or three years the oil 





badly oxidized and carbonized and the entire 





had to be replaced. The company's engineers 





| been searching for a solution to the problem, 





t was not until they tested a silicone fluid that 
Accelerated breakdown 





y found the answer. 






ndicated that one application of silicone fluid 





| 


iid provide adequate lubrication for at least 






to five years. Lifetime field tests confirmed 






se results 





Fig. 2. A silicone grease cut maintenance on 
this core oven conveyor, which is exposed dur- 
ing operation to temperatures up to 700 deg F. 
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Silicone fluids are also used to prevent foaming 
in petroleum oils. This is a serious problem with 
both straight cutting oils and with the soluble oils 
frequently used to lubricate and cool high-speed 
drills, and other cutting tools. Most remarkable 
about this application is the concentration required; 
only one part of silicone fluid per million parts of 
oil is sufficient. 

Applications of Compounds and Greases 

Chief among the applications for the silicone 
compounds are those resulting from the release 
properties characteristic of these semi-solid mater- 
ials. These inert compounds are used wherever a 
release agent is required in the rubber, plastics 
and plywood industries. Applied from a solvent 
dispersion, one silicone compound is a most ef- 
fective agent in the Croning or “shell” process 
for casting nonferrous parts. Other silicone com- 
pounds are used as waterproof dielectric seals for 
ignition systems. electrical control circuits, and 
radio and rada1 equipment. 

Good lubricity combined with stability at high 
temperatures and excellent oxidation resistance are 
the reasons why silicone greases are considered 
essential in a wide variety of industrial applica- 
tions. These inert greases are used to lubricate ball 
bearings operating at high and low temperatures 
and such low-speed, high-temperature equipment 
as conveyor bearings, oven machinery and pumps 
handling hot liquids. 

Fig. 2 shows a portion of one of several core 
oven conveyors yperated by the Ford Motor Com- 
pany. These ovens operate sixteen hours a day, five 
days a week, at a peak heat of 700 deg F. The 7200 
trolley bearings in the systems are exposed to this 
heat for two and one-half hours out of every four 
hours. Even with automatic oiling, the bearings 
froze, wheels were flattened, and production was 
interrupted. About four years ago, Ford switched 
to a silicone grease for the trolley bearings. Re- 
sults were immediate. The conveyor systems start 
easily, run continuously and require considerably 
less power to operate. Replacement and mainten- 
ance costs are greatly reduced and the bearings 
exposed to 700 deg F. heat are relubricated only 


once a week. 


Applications of Resins and Varnishes 

This group of silicones, more than any other, 
has led to the commercial development of silicones 
in this country. 

Disregarding the metal portion, there are only 
two constituents which determine how hot a motor 
can be run. Before glass cloth became available. 
the spacing materials (formerly paper or cotton) 
and the binders had about the same order of heat 
resistance. But with the development of glass fab- 
rics, the resin and varnish binders became the inher- 


ent limitation 
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Fig. 3. Insulation life in an electric motor at 
various operating temperatures using silicone. 


It was obvious that if the additional heat and 
moisture resistance of the glass materials was to 
be fully utilized, binders of equivalent heat. sta- 
bility were necessary. The silicone resins and var- 
nishes ultimately developed possess the heat stabil- 
ity necessary for full utilization of glass electrical 
insulating components. 

Electrical engineers have a unique way of expres- 
sing anticipated life of a motor. They have a rule 
that. for each 12 deg C temperature rise, the life 
of the insulation can be expected to be cut in half. 
Fig. 3 demonstrates what happened when they ap- 
plied this rule to silicone insulation. It is evident 
that, according to such a rule, silicone insulation 
has a much longer life expectancy than any ordi- 
nary electrical insulation. 

Life Greatly Extended 

High temperatures in motors can be caused 
either by overloads or by ambient conditions. One 
such problem involved motors driving coilers which 
take red-hot steel strip from an 80-inch mill and 
roll it into coils. At the same time the strip is 
cooled with water. Thus these motors are exposed 
to water, steam, high ambient temperatures, and 
overloads. The average life of motors wound with 
Class B insulation was two months. Silicone-insul- 
ated motors are still in service after 14 months. 

In addition to increased service life there are 
other advantages to be gained by a more heat-stable 
electrical insulation such as silicone insulation. 
Design engineers may now build smaller and more 


compact motors. The motors may heat up without 










injury to the silicone insulation because it e 
withstands operating temperatures of 200 to 
deg C. Smaller units mean savings in weight 
space which are often very important consid 
tions. Comparing a standard Class A motor ai 


silicon-insulated motor, both rated at 


i 


2 hp, the 
latter weighs only 60 percent as much as the st 
ard motor, and occupies much less space. 

As another example, one company needed I 
pumping capacity than they could get out of a 


line of twelve 50 and 60-hp motors: but twe 


new 75-hp Class A motors would have « ost $25.04 


Instead of installing new motors. the old motors 


were rewound with silicone insulation at a 
only $7,500. The 


Cost of 
silicone-insulated motors 
rated at 75 hp. Thus the desired additional pump 


ire 


ing capacity obtained at a saving of $17,500. 
Other silicone resins are used as vehicles for hig] 
temperature paints and enamels. Paint deteriorates 
rapidly on hot surfaces such as smokestacks, mul. 
flers. and exhaust cylinders. Also, white enamels 


do not stay white long: they slowly vellow with 
age. Silicone resins, with their inherent  stabilit 
to heat and oxidation, have solved many such 
troublesome problems. These resins require bak 
ing to develop their properties, hence silicone paints 
are not yet available for exteriors of dwellings 
but should become available in the future. 


Applications of Silicone Rubber 

The fourth group is silicone rubber, which is 
able to withstand temperatures of 500 deg F and 
yet remain flexible at temperatures of minus 100 
deg F. 

The material is available in two forms, one a 
thick heavy paste, the other a stock or “crepe 
The pastes are used to coat glass cloth and as calk 
ing and potting compounds. The stocks or “crepes 
can be molded, extruded, laminated, calendered 01 
sheeted to form gaskets, seals, diaphragms, hos 
and mechanical parts. 

There are many applications for a material pos 
sessing these properties. The Convair B-36, a hug 
aircraft having a service ceiling above 40,000 feet 
and a range of more than 10,000 miles carrying 
a 10,000 pound load halfway, may take off in th 
tropics and climb into air temperatures of minus 
100 deg F. Parts of it operate continuously at plus 
150 deg F. To meet such severe service. silicone 
rubber is used to seal the heating and anti-icing 
systems, bomb bays, limit switches and _ rocket 
arm housings. 

Industry has many applications which require 
gaskets and seals to remain flexible at high tem 
perature. Quite often it is necessary to make elabo 
rate design changes to put the gasket location away 
from the source of heat. Silicone rubber provides 


a flexible gasket which makes possible simpler and 


les expensive designs. 
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HE INSTALLATION of machinery frequently in- 
es the problem of eliminating or minimizing 
transmission of vibration between the equip- 
t and its supporting foundation. One way of 
mplishing this is by solidly attaching the 


ipment to a foundation of such mass and rigid- 


iat vibrational motion is prevented. A general- 
ore satisfactory method is to provide a resilient 
porting structure of such design that vibrational 
sturbances arising from the operation of the 


lipment are effectively isolated from its founda- 


(he resilient material must satisfy a number of 
uirements to be considered satisfactory for the 
rication of vibration isolators. These are: 
\daptability to wide range of design requirements. 
cost, limited space requirements, satisfactory 
life, resistance to mechanical injury. a high 


sree of elasticity and reproducibility in manu- 


cturing quantities. Certain specially compounded 
ides of rubber satisfy the above requirements 
d lend themselves to a wide range of design 
ditions. These compounds are designed fot 
iximum elasticity with a minimum of hysteresis 
internal friction. They exhibit excellent compres- 
set characteristics in that the permanent de- 
mation under load does not become so exces- 
e as to affect the normal operation of the mount 
ring its lifetime. 
lable | gives a comparison of physica! propet 
s for natural and synthetic rubber compounds 
ving a Shore A durometer hardness of 50. 
\lthough it is not as good as natural rubber, 


oprene, hecause of its excellent oil resistance. is 


o be presented at the Annual Meeting of the 
\merican Society of Tool Engineers, New York. 
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used to advantage where contact with oils and 


greases cannot be avoided. 

In Fig. 1 the data of Stambough?* used to show 
the effect of temperature on same of the dynamic 
properties of natural rubber. Resilience increases 
with temperature, whereas modulus and_ internal 
friction decrease . with temperature. The properties 
of neoprene and other synthetic rubbers are af.- 
fected similarily by temperature. 

The dynamic behavior of rubber compounds can 
usually be estimated with sufficient accuracy from 
static properties. It is important, however, to keep 
in mind the following facts which tend to produce 
a difference between static and dynamic properties. 

1. The dynamic modulus of elasticity is slight- 

ly higher than the static modulus. It increases 
with static strain for rubber in compression, 
but decreases with static strain for rubber 


in shear. The ratio of dynamic to static 


Fig. 1. Effect of temperature on dynamic prop- 
erties of natural rubber (frequency 60 eps). 
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TABLE I—PHYSICAL PROPERTIES OF 50 
DUROMETER NATURAL AND SYNTHETIC 
RUBBER COMPOUNDS 


Elastromeric 


Natural Butadiene Butadiene 
Polymer Rubber Neoprene Acrilonitrile Styrene 
Physical Properties 
Tensile Strength, psi 3,600 3,200 1,950 2,000 
Ultimate Elongation 
Percent 660 650 450 650 
Compression Set 
ASTM D395-49 T 
Method CG, 70 hr. at 
212 deg F 18 35 42 35 
Dynamic Modulus psi 
at 70 deg F 110 200 400 250 
Internal Friction 
Poises at 70 deg F 3.2 12 50 WI 
Oil Resistance Poor Excellent Excellent Poor 
Ozone Resistance Poor Good Poor Poor 
Heat Aging Fair to Good Good Good Good 
Adhesion to Metal Excellent Excellent Fair Fair 
Useful Temperature 
Range, deg F —65 — +160 —40 — +225 —30 — +250 


modulus also increases somewhat with the 
hardness of the rubber compound and slight- 
ly with frequency.? 

2. Internal friction increases with static strain 
and decreases with frequency.” 

The design of a satisfactory mounting installa- 
tion involves the consideration of certain funda- 
mental physical principles. A resilient supporting 
system possesses a definite natural frequency of 
vibration which is dependent upon its mass and 
resilience of its spring support. This may be ex- 
pressed by the equation: 


a ] k 
120 xM 
Where 
natural frequency in cycles per minute 
k = stiffness of the spring support in pounds 


per inch of deflection 
M = supported mass in bl sec?/in. 
The frequency may also be expressed as a fraction 
of the static deflection of the mount under the 
weight of the supported body by means of the 


substitution 


. — Me 
* Numbers refer to bibliography at end of article 
Fig. 2. Natural frequency as a fraction of 


static reflection. 
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where: 


g = acceleration due to gravity in./sec 


d static deflection in inches. 


[= 188 \ 


This relation is shown graphically in Fig. 2, wher 
deflection is plotted against natural frequency. Th: 
disturbing frequency, or frequencies, of forced 

bration are generally fixed or are variable over 

limited range for a given installation. Their origi: 
is in the periodic dynamically unbalanced motio1 
of machine elements or magnetic disturbances of 
electrical equipment. If a mechanism is supported 
on resilient mountings so that the natural frequency 
is much lower than the forced frequency of vibra- 
tion, then a considerable portion of the vibrational 
energy of the system will be isolated by the mount 
ings. The ratio of forced frequency to natural fre 
quency is called the insulation ratio, and the greater 
its value the higher the degree of isolation achieved 
The effectiveness of the elastic suspension may be 
expressed more clearly in terms of its transmiss 
bility which is designed as the ratio of the disturb 


ance produced on the foundation when a spring sys 
tem is used to that when the vibrating body is 
rigidly attached. The transmissibility of a resili 
ently supported vibrating body can be expressed in 
terms of the insulation ratio by means of the follow. 
ing relation: 

l 
«LR» 
Where 

€ = transmissibility 

R = insulation ratio. 

In Fig. 3 transmissibility is plotted versus insula- 


tion ratio. It is seen that a resonant condition 


= 1 where the natural frequency is 
equal to the forced frequency of vibration. At this 
point the forces on the system and displacement 
amplitudes become infinite in the case of a perfect 
spring system. 


occurs at R 


In practice, however, all spring 
materials possess a certain amount of internal fric 
tion which limits ¢ to a finite value at resonance 
Good design requires that the natural frequency of 
the system be well below any of the exciting fre 
quencies, since at resonance, or frequencies neat 
resonance, forces set up may be so great as t 
ruin equipment and its supporting structure. I 
order to achieve satisfactory vibration isolation, th 
transmissibility must be 
unity. A value of | 


considerably less thar 
i which corresponds to 80 pel 
cent isolation, is considered to be a maximum for 
a satisfactory operation. It has been shown that i 
ordinary cases of sound isolation tor an elastic sys 


tem to be really effective, the transmissibility must 
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ist as small as 1/30, or equivalent to 99 per- 
ation. It is seen from Fig. 3 that if the in- 
ratio is less than unity, the transmissibility 

than unity and the suspension is worse 


foregoing discussion has been based on the 
ration of one degree of freedom. However, 
nt mounting system may have many modes 
on, each having its own natural frequency. 
yning a mounting system, care must be taken 
highest natural frequency is sufficiently be- 
lowest exciting frequency to insure good 
yn. since in most installations exciting forces 
juse motion in more than one mode. Exam- 
of a typical mounting system will show that 
may take place in several ways, i.e., transla- 
the horizontal and vertical directions as well 
sional and tilting. We must also consider the 
that in practical installations there is frequently 
than one disturbing frequency. For example, 
e of equipment driven by an a-c motor may 
t one or more forced frequen ies due to its 
ponent mechanisms as well as the 120 cycle 
frequency due to motor operation. 
en designing a suspension, it is important to 
the individual mountings so that each takes 
ipproximately equal share of the total load. The 
r of gravity should be kept as close to the 
ting plane as possible and centralized within 
nfiguration of the mountings. In the ideal 
m a focusing type suspension is used where the 


t ol virtual suspension is made as close to the 


ter of gravity as possible. When the point of 


il suspension coincides with the center of grav- 
iny translational or rotational force applied to 
system will result in linear motion or rotation 
ut the center of gravity without coupling. 
his type of suspension is used to particular 
intage in mounting aircraft engines where the 
inting plane is vertical and there is a relatively 
e overhung weight due to the engine and pro- 
er combination. In cases where it is necessary 

sunt equipment on a plane considerably below 
enter of gravity, it is usually advisable to pro- 

additional resilient supports at some point 
ve the center of gravity in order to increase the 
lity of the system. Typical examples of such 
es are the installation of control panels and cabi- 
containing electronic equipment on shipboard 

e the base is usually supported by four isolators 

two or more additional isolators securing the 
back of the apparatus to a bulkhead or support 
bracket. 

Mountings are usually designed to use the rub 
in compression, shear, torsion or a combination 
these ways. For practical purposes the volum« 
pressibility of rubber may be considered to be 
entially zero. Thus any distortion which takes 
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Fig. 3. Variation of transmissibility with in- 
sulation ratio. 


place must be accompanied by a bulging or displace- 
ment of the rubber volume. 

The behavior of rubber in compression has been 
approximated by Keys' who states that for square 
slabs of the same thickness under equal compressive 
stresses, the reflection varies as the inverse of the 
length of side, and that where height is small com- 
pared with the base dimensions, deflection is pro- 
portional to the height of a column of constant 
cross-section. 

The apparent compressive modulus varies with the 
rubber compound, extent of deflection, shape and 
size of the mount. It also makes a considerable 
difference whether the load carrying surfaces are 
bonded to metal or are free to slip. The behavior 
of these variables is such that it is necessary to use 
empirical relationships and graphs to extend test 


data for design purposes. 


Heavy Equipment Designs 


Rubber pads of the type shown in Figs. 4a and 
tb, are usually employed for supporting heavy 
equipment. They are most effective at high fre- 
quencies and for sound isolation since deflections 
must be kept to comparatively small values. The 
walle construction shown in b illustrates one method 
of obtaining a softer action without increasing pad 
thickness. Pad mountings are available in sheet 
form and are cut to size to meet installation re- 
quirements. Greater stiffness is obtained by increas- 
ing the pad area. A softer action can be obtained 
by stacking two or more pads using interleafing 
steel plates in the case of the waflle or similar type 
constructions. If the base or feet of the equipment 
are not flat or of sufficient size, steel plates should 


be used to provide uniform load distribution. The 


deflection under static load should be limited to less 
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Fig. 4. Some basic types of rubber mountings, 
including pad, grid, sandwich and designs for 
compression or shear resistance. 
than 20 percent of the free height to minimize creep. 
Neoprene pads should be used if exposure to oil and 
grease is involved. 

The bushing, c, is one of the earliest and simplest 
types of mounting. In the usual method of applica- 
tion, two bushings are used for each mounting. 
These are placed on either side of holes in the 
mounting brackets or feet. A bolt passed through 
the assembly secures it to a supporting base. Mount- 
ings of this sort cost but a few cents apiece and 
are employed as vibration isolaters and shock 
mountings where requirements are not critical but 
low cost is important. They are commonly used to 
support equipment in shipping crates. 

Types shown in d and e are suitable for use in 
compression or in a combination of compression 
and shear. Metal plates equipped with studs or 
tapped holes are bonded to the rubber. Because of 
high stresses at the outside edges of the rubber to 
metal bond, the shear load rating is usually limited 
to about 25 percent of the rating in compression. 
The maximum recommended compressive deflection 
is 15-20 percent of the free height. By changing 
the shape of the cross-section and its ratio to 
height, the spring rates in the various directions of 
motion can be varied in their relation to one 


another. 


Shear Type Mountings 


For mountings of comparable size, shear loading 
will give much higher deflections since the modulus 
of elasticity in shear is approximately 1%; that in 
compression. The elastic behavior of rubber in 
torsion is effectively the same as for the shear case. 


The most common shear type mountings consist of 


bonded rubber metal sandwiches. In Fig. 4, f and g 


represent rectangular and cylindrical designs » 
spectively. The ratio of sandwich thicknes t 
length in the direction of load application shoul; 
be kept small, preferably less than 14 for the sak 
of stability. This tends to limit deflection. Howeve: 
greater deflections can be obtained without impaii 
ing stability by using the multi-layer construc 
of f, which consists, essentially, of a series 
properly proportioned single layer sandwiches 
Shear sandwiches are often preloaded in compres 
sion and the ends are made oblique so that addi 
tional compressive stresses are introduced during 
deflection. This relieves stresses on the rubber t 
metal bond and permits larger deflections. Th 
effect of compression on the shea spring rate is 
very slight. 

The large deflections obtainable with shear typ: 
mountings make them particularly suitable for the 
isolation of low frequency vibrations and for ab 
sorbing impact shock. 

Tubular types, similar in appearance to g, ar 
also used as torsion springs. 

A typical AN series plate ty pe mounting of Lord 
design is shown in A. It illustrates the simple 
manner in which it is possible to combine shear 
loading for vibration isolation with snubbing in 
compression to absorb shock and limit travel in 
the axial direction. Variations of this design are 
widely used in aircraft and on naval vessels for 


mounting delicate electronic equipment. 


Wide Variation Possible 


The designs that have been described are simpli 
ones. They do, however, illustrate the basic ways 
in which rubber can be employed as a vibration 
isolator. The facts that rubber can be bonded to 
metal and molded to shape make possible an infinit: 
number of design variations. A few of the impor 
tant features which can be readily incorporated 
into rubber mountings are: 

1. Resilient snubbing beyond normal deflection 

2. Non-linear load-deflection curves to limit reso 

nance effects when critical speeds are en 

countered in the operation of equipment. 

3. The design of metal parts such that the equip 
ment is held captive in the event of rubber 
failure. 

The size of rubber mountings is limited primarily 

by the fact that it is necessary to keep thicknesses 
under two inches to obtain a satisfactory cure i 


the center of the piece without involving excessiv 


vulcanization time or over-cure of the surface 
rubber. 
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’ 
HE APPLICATION OF LIQUID impact blasting 
lipment is as broad as industry itself. In develop- 
tal experimenting, specimen parts are being 
isted which are so large they must be handled 
a crane; other parts are so small they must be 
indled with tweezers. 
Perhaps a classic example is the wet blasting of 
les for a publisher and binder. The purpose was 
blast the edges of the pages to improve the 
ding of gold leaf. At first thought, this seemed 
vhly impractical, but the publisher brought these 
‘ks to us with the pages clamped together unde 
it 400 psi pressure, the edges having been pre- 
usly sanded. The blasting proved very satisfac 
ry and the water did not tend to wet the edges of 
paper under this condition. 
(he usefulness of liquid impact blasting to tool 
ngineers is based on three fundamentals: (1) 


yroved quality of product: (2) Reduced cost 


ough labor saving; (3) Increased production. 


lo be presented at the Annual Meeting of the 
American Society of Tool Engineers, New York, 


N. Y¥., March 15-17, 1951. 


It is useful to review the general methods of 
which any abrasive impact system works: 

l. Suction Feed. The blast gun connects with 
two feed lines. one for compressed ait and one for 
abrasive (see Fig. | This gun is very similar in 
principle to an ejector pump. Compressed air pass- 
ing through the nozzle creates a partial vacuum, 
which lifts the abrasive to the gun and then drives 
it forward at high velocity. 

2. Direct Pressure. In this type of unit the 
abrasive is contained in a pressure vessel and 
forced to the blast gun by compressed air. usually 
at 60 to 90 psi 

3. Centrifugal (Airless) Blasting. In equip- 
ment of this type. the abrasive is fed through the 
center of a rotating paddle wheel and is thrown by 
centrifugal force along the vanes at high velocity 
(see Fig. 2 

Each of the above methods has its own best 
applications. At present, most liquid blasting uses 


the suction feed method or a modification of this 











Fig. 1. Suction feed blast gun, 
| in which compressed air pass- 
ing through nozzle creates 
partial vacuum. Abrasive is 
lifted into gun and ejected at 
r} high velocity. 
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Fig. 2. Airless blasting, where abrasive is picked up 


by centrifugal force of rotating wheel and thrown 


method where the abrasive is fed to the blast gun 
at low pressure. The latter offers greater blast effi- 
ciency since all the energy of the compressed air is 
used in propelling the abrasive and none of it is 
consumed in lifting the abrasive to the blast gun. 


Nature and Uses of the Process 


Liquid blasting is a modified form of impact 
blasting whereby abrasive is suspended in a liquid, 
agitated to maintain suspension, and _ propelled 
through the blast gun by means of compressed air 
or other gas. Since the abrasive is suspended in a 
liquid (usually water plus a corrosion inhibitor), 
there is no limit to the fineness of the particles that 
can be used, but they are generally in the talcum 
powder range and finer. 

This contrasts with the definite particle size con- 
trol needed in a dry blast system because (1) Fine 
dry abrasives tend to pack tightly and flow un- 
evenly; (2) Fine dry abrasives naturally create dust 
and an effective control provision is required; and 
(3) Surface finish produced by a fine dry abrasive 
is not as smooth as that produced by the same 
abrasive blasted in suspension with water using 
same pressure and volume. 

Liquid blasting is most generally adaptable to 
the following uses: 

1. Removing and blending directional grinding 

lines. 

2. Removing hardening oxides and discolora- 
tions. 


e454 


Improving lubrication retention. 
Preparing surfaces for electro-plating. 


aS 


Mold and die maintenance. 


on 
~ 
. 


Improving cutting tool life and appearance. 
Deburring. 


~] 


General maintenance cleaning. 


along vanes at high velocity. 


The above uses may be profitably consider 
from the point of view of two basic classes: Too! 
room use as an aid to production, and use fo 
production line. 

Tool Room Applications 

For this type of work, a manually operated cabi 
net is recommended, since the work loads are vari 
able. The chief producing cood 


finishes while eliminating tedious hand work. 


interest is in 


As a specific example, consider a die-casting dir 
A die of this type will be well fitted to most of th 
applications listed. Many people in the die casting 
field have been using liquid blasting equipment 
successfully for years. 

1. In the making of a die cavity or core, it is 
well to do as much polishing as possible befor 
hardening, then liquid blast to blend and remove 
the grinding and directional polishing lines left on 
the surface. By blasting, the finish can be conside1 
ably improved. It is often necessary for the mate 
rial being fabricated by the die-casting die to travel 
over the die surface in a direction perpendicular t 
the direction in which this surface was machined 
and polished. By improving the surface finish and 
producing a non-directional surface the resistance 
Also, by liquid blasting. 
it is possible to reach many places difficult to reach 
in hand polishing. 


to such flow is reduced, 


It is important to remember that the finish ol 


tained by liquid blasting is a function of the finish 
before blasting. Liquid blasting will not make a 
rough ground piece smooth enough to do the work 
\ good die can be made 
better, but little to improve a badly finished, mal 
functioning die. Also, liquid blasting should not 
be thought of as a tool for producing a given 


dimension. In other words, a part should be fin 


of a finish ground piece. 
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dimension before blasting, then blasted 
abrasive fine enough to hold that dimension. 
fter hardening, the die can be blasted to 
the oxides which develop. In one reported 
1e casting company required approximately 
nan hours of labor to hand polish sixteen 
iserts. Using liquid blasting, the processing 
I these same pieces was reduced to less than 
ir. The inserts were used in making a small 
d knob for a home appliance. The cavity was 
in. deep, 3g in. diameter at the bottom 
ipered to about 1% in. diameter at the top. 
any serrated grooves running from top to 
made this piece difficult to polish by hand. 
eport further stated that the die produced 
hardware finished parts almost immediately, 
is, a normal hand polished cavity of this 
required considerable break-in time before 
cing good parts. 
Surfaces which have been liquid blasted with 
ibrasive contain many microscopic wells. A 
face of this type retains lubrication very satis- 
rily. There is reason to believe that drawing 
treated in this manner will hold the drawing 


ounds more satisfactorily and thus _ better 


sist galling and scoring. 


1. Many reports have been received on the part 
d blasting has played in improving the quality 
lating. Reported improvements include: (a) 
oval of grinding fuzz in order that plating 
eres only to base metal; (b) Removal of small 

1f smudge which may cause gassing in the 
tank and result in a bad plating job; (c) 
vision of smooth plating build-up around cor- 

s and sharp edges; (d) Provision of same sur- 
ice conditioning effects as mentioned previously. 
5. Liquid blasting has a major application in the 
naintenance of dies and molds after they are 

placed in service. This is an especially critical item 
th manufacturers who use molds and dies which 
erate at high temperature and require periodic 

ntenance, such as die-casting dies, rubber molds, 
iss molds, forging dies and others. It is useless 
plac e highly polished surfaces on a die or mold 
they can not be maintained in cleaning. Liquid 
isting has been invaluable in answering this 
juirement. Due to the fine abrasive used, re- 
ited cleanings can be accomplished with a mini 
1 of metal removal and at the same time leave a 
face on the die or mold equivalent to the 
inal, 
In addition to the previously cited advantages of 
ining die-casting dies, liquid blasting provides 
d cleaning with semi-skilled labor. reduces 
eak-in time, eliminates disassembly in many cases, 
permits more thorough parts inspection aftet 
aning, 
6. The use of liquid blasting as a means of finish- 


cutting tools is a subject of considerable con- 
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troversy. Liquid blasting is not a “cure all”; how- 
ever, many companies have found that production 
cutters blasted after grinding have shown consider- 
able increase in tool life. 

Machinists will agree that if they hand-stone a 
cutter after grinding, it will last longer. It is 
believed that in the main approximately the same 
thing is accomplished when liquid blasting a cutter 
that the machinist does when he hand-stones it. The 
main difference is that it is impractical for a 
machinist to hand-stone a complicated cutter such 
as a hob or a broach, due to the time consumed, 
while it is an easy and quick job to liquid blast 
cutters of this type. Reliable data on the subject 
of increased tool life can only be gained by statisti- 


cal evidence. 


Liquid Blasting on the Production Line 


In some cases, manually-operated equipment is 
sufficient to meet production requirement, but many 
times it is necessary to design automatic or semi- 
automatic machines. This has recently been done 
for one of the automotive manufacturers who will 
use liquid blasting to remove carburizing smudge 
from ring and pinion gears. This will require four 
rotary indexing table machines, each finishing in 
the neighborhood of 700 pieces per hour. 

Also, there have been designed and built several 
inclined, parallel roll machines for processing round 
work of various types. Several of these were in- 
stalled by textile machine manufacturers for im- 
proving the finish on fluted spinning rolls. After 
the rolls leave the liquid blast machine, they are 
checked by passing absorbent cotton over the sur- 
face of the roll. There can be no pickup of cotton 
fiber on the finished surface. One manufacturer of 
these rolls stated that he would eliminate five auto- 
matic honing and hand-stoning operations with the 
use of liquid blasting. This same machine has 
received very favorable consideration by the auto- 
motive manufacturers, who have the problem of 
processing automatic transmission control valve 
plungers. This type of equipment is being con- 
sidered for the removal of the feather edges which 
are left after centerless grinding. 

Several other automatic table machines have been 
built for the processing of television parts, and 
liquid blast tumbling barrels are available for blast- 
ing small parts by a batch handling method. 

It must be remembered that liquid impact blast- 
ing deals with the application of very fine abrasive 
material. It is, in a sense, a “finish grinder,” and 
is primartly intended for processing finished, not 
raw, material. It would be as inefficient to use this 
finishing method for rough work as it would be 
to grind a rough casting to finish size when inter- 
mediate turning machines are available to do the 


job economit ally, 
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- 
I UNDAMENTALLY, A POWER PRESS performs its 
work by exerting pressure against a material placed 
between a die mounted on the bed of the press and 
a punch attached to the moving slide. The work, 
usually expressed in inch-tons, is consequently 
equal to the pressure which the slide is required to 
exert multiplied by the length of the actual working 
movement of the punch (that is, the slide) while 


performing the operation. 


Press Drives 


In mechanical presses this work is obtained by 
the expenditure of the energy of the flywheel which 
resulis in its slow-down during the work period of 
the slide. The permissible slow-down is about 7 to 
10 percent in presses having flywheels mounted 
directly on the mainshaft (crankshaft) of the 
presses, and 10 to 20 percent in geared presses 
having a train of gears between the mainshaft and 
the drive (flywheel) shafts. A larger slow-down fo 
geared presses is allowed because the driving motor 
requires more time between the working strokes of 
the slide to bring the flywheel to its normal speed. 

Under such conditions the amount of flywheel 
energy available for press work may be considered 
as a fixed quantity if continuous duty, without any 
danger of stalling the press, is expected. Total 
energy depends upon the design of the flywheel, its 
rim weight, the speed of its rotation, and the gear 
ratio between the drive and the crankshaft or main- 
shaft. 
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In each mechanical power press, where the ex 


pendable fly wheel energy Is a fixed quantity, it may 


be easily shown that the press can exert mor 
pressure near the bottom of the slide stroke tha 
near its midstroke. 

Assume a mechanical press of a geared type, and 
disregard the influence of the length of the oscillat 
ing part of the pitman (connection). of its ratio t 
the stroke of the press, of the pressure ang 
between the gear teeth.of the main (bull) gear and 
the main pinion, of all friction losses, and so forth 


The simplified picture of the forces acting on th 
crankshaft or the eccentric of the press will then be 


as shown in Fig. 1. 


Fig. 1. Below are shown in diagrammatic form 
the forces acting on the crankshaft or the 
eccentric of a mechanical press, 
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s indicates that the nearer the 
the press the greater is the pressure it exerts. 
ist pressure being at the midstroke. Presses 
designed, built and rated in accord 
with the maximum pressure they 

near the bottom of the stroke of their slide 
s explains why a press which is successfully 
for such short-stroke operations, 

and coining can easily 
for work with a continuous pull, starting 


ibove the bed of the press, as In drawing and 
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Fig. 2 presents the condition of forces in a me- 
chanical power press with the slide above the bed 
of the press. The circle represents the path of the 
center of the crankpin or of the eccentric. 


S stroke of the press slide, in. 


r = radius of the center of the crankpin (throw) 
or the eccentricity of the eccentric, in. 


] = length of the oscillating part of the press 
connection (pitman), in. 


T P e , 
7 pitman ratio K 
a ‘ AOB = angle of the turn of the crankpin 
or of the eccentric from the lowest bottom 
point position of the slide; 
6 ABO angle formed by the axis of the 
pitman with that of the slide; 
Px = pressure exerted by the slide when the 
crankpin or eccentric is at the point A, tons 
Vz torsional moment on the crankpin or eccen- 
tric at the point A, in-tons 
\{ = force transmitted by the pitman from the 


crankpin or eccentric to the slide. 


At the point B the force X in accordance with 
the parallelogram law of mechanics can be con- 
sidered as a resultant of two forces; a vertical 
force P and a horizontal force. The vertical force 
P will be equal to the pressure exerted by the slide 
at the point B of its stroke while the horizontal 
force presses the slide against its gibs in the press 
frame. Force Px will then be 

Pa = X cosh 
Pa 
~ ¢cosB 

The force Pa can be expressed in terms of the 
torsional moment of the forces acting on the crank- 


pin or eccentric and of the angular position of the 
crankpin or eccentric in the press: 


Maz=X X OD (1) 


where OD is a perpendicular distance from the 
center of the crankpin or eccentric to the direction 
line of force X, that is, to the axis of the pitman. 

At the point A the force X may be accepted as 
being a resultant of forces T and Z. The force T is 
tangential to the circle described by the radius of 
the crankpin or of the eccentric, and the force Z 
is acting along this radius. 

For the torsional moments of all forces at the 
point { about the center of the crankpin or eccen- 
tric rotation: 


X¥ X OD=T X OA = Mz 
because the moment of the force Z which passes 
through the center of rotation is zero. 


From Fig. 2, formula (1) can be expressed as 


S sin (a + B) 
Ma = Pa ——— (2) 
' = cos 6 





This formula can be expressed as a function of 
angle a alone by the formula 


2 = sin 2a 
Ma = Pa-> (sinat- — ; . 
~ + V1—(Ksina)* 


In accordance with the Newton’s binomial thx 


‘fhe’ 


rem \/1 — (K sin a)? = 1 — 4 K? sin?a — 1/8 k 
sin*a. 


The values of A*, K* and so forth and of sir 


sin‘ etc., are very small. Therefore. to all practica 


results the value of \/1— (KA sina)? can be a 


cepted to be equal to unit and consequently 
, . 
Ma Pa "sin a > — sin oa (3 


-~ “= 


This is the basic formula for ascertaining th 
slide pressure at any position of the slide in the 
press disregarding frictional and constructional 
losses. At the midstroke of the slide the angular 
position of the crankpin or of the eccentric is 


about 90 deg from their lower dead point. Let us 


assume that it is equal to 90 deg. Then 
sin a sin 90° l 
sin 2a sin 180 0 


and the formula can be presented as 


. K ., S 
V,, P > isin a > Sin 2a) -— (4 
where 
M., = torsional moment on the « rankpin or eccen 


tric, in.-tons. 


P = “rated” pressure « apacity of the press, tons, 
S = stroke of the slide, in. 


Presses of crankshaft type are built on the basis 
of the torsional strength M; of the crankshafts 
used. The torsional moment which any round shaft, 
including crankshafts, can withstand, according to 
the theory of the strength of materials, is 


x d® 


M, — 16 





S,» = 0.2 d* S,) (5) 


where 
d = diameter of the shaft. in. 


Ser = shearing resistance of the shaft material. 
tons per sq in. 
The midstroke capa ity of the press can now he 
expressed as 


M, = 0.2 d? S,, = P= 


hence 
2 ; 04d 
P = =X 0.2d?S,, = ——— Sy, 
S S ; 
Press crankshafts are mostly made of 0.35 - 0.45 


percent carbon steel, forged and heat treated. The 
shearing strength of the steel in such crankshafts 
is usually taken to he 6 tons per sy mn. for all 
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Fig. 3. Above is shown the pressure which the 
slide exerts at each angular position of the 
crankpin or eccentric of the press. 













ele driven presses with a flywheel or a bull gear 
one end of the crankshaft, and 9 tons per sq in. 





twin driven presses with bull gears on each end 
the crankshaft. The latter 
sses with crankshafts of over 7-in. diameter, with 
slide stroke 


meter at main bearings and in all wide, right-to- 





drive is used on 







longer than twice the crankshaft 






presses. 





(he simplified formulas for midstroke capacities 





in the crankshaft type presses are, then 






Single driven presses: 















0.4 d? 2.4 d? 
p -, aa 
Ss , S 
n driven presses: 
0.4 d* 3.6 d® 
p —— S., = 
5 S 






lhe basic formula (3) enables a chart, Fig. 3 to 





drawn for each press giving the pressure which 





e slide is expected to exert at each angular posi- 





n of the crankpin or eccentric in the press. 





(his chart can be converted to a practical use by 





lding another scale based on the distance fh of the 





de from its lower dead point at each angular 





sition of the crankpin or eccentric. 






Why Presses Stall and Break 


Referring to Fig. 2. the distance of the slide 






ym its lower dead point with the crankpin or 





centric at an angle a is, depending on the pitman 





itio, about: 
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S 
LB LC =" l 


-~ 


cos @) 


Thus, at each angular position of the crankpin or 
eccentric in the press the slide will be at a certain 
position from the bed of the press as it is shown in 
Fig. 3. 


made as its curve depends on the stroke of the 


For each press a separate chart must be 


slide and the “pitman ratio.” 

The basic formula (3) explains also the causes of 
the breakdowns and stalling of presses because of 
an incorrect adjustment of the press connection or 
on account of an accidental obstruction finding its 
When the slide is at the bottom 
position of its stroke: 


way into a die. 






a (he 
sin 0° 0 






Sin a@ 


sin 2a sin 0° 0 
From basic formula (3) 
) Va VU » . e 
Pa = _ — —— == gniiity 
S . or 0 . 
(sin a +> sin 2a) 


Since all constructional details in the press con- 
struction are built to withstand a certain load, the 
press in such a case must stall or something must 


break. 


Single-Action Presses 
The 


material or article absolutely free while the punch 


“single-action” presses are used with the 

performs its work. This condition permits the use 

in these presses of any automatic feeding device, 

and thus speeding up their output. These presses 

find commonest application in the following duties: 
Shearing operations: blanking, cut-off, notching, 
parting, piercing, shaving, shearing, trimming, 
etc. 

Riveting operations 

emboss- 


Squeezing operations: beading, coining, 


ing, stamping, sizing, etc. 


Reducing operations: ironing, reducing 


Drawing operations: drawing, redrawing 


Shearing, riveting and squeezing operations are 


done near the bottom of the slide stroke. If the 
pressure required for performing this work is 


known, the press is selected in accordance with its 
rated capacity. 

Reducing and drawing operations start near the 
midstroke of the slide. The selection of a suitable 
therefore, be its midstroke 


Single-action presses used for drawing 


press must, based on 
capacity. 
and redrawing work must be equipped with pneu- 
matic die cushions, or with rubber or spring buffers 
in their tables or beds. The compression resistance 
buffer added to the 


pressure calculated for performing the reducing or 


of the cushion o1 must be 


drawing work. It may be taken to be equal to about 
30 percent of the work pressure requirement. 































Double-Action Presses 


The double-action (ol! slide} presses were devel- 


oped for drawing and redrawing work where a flat 


blank is transformed into a cup (shell) form. o1 


where a previously drawn cup is reduced in its 
diameter and consequently increased in its depth. 


Double action presses have two slides. one sliding 


inside another. The movement of these slides is 
arranged in such a manner that the outer slide 
dwells (stands still) in the lowest position while 


the inner slide. which lags behind. passes through 


its lowest dead point, after which both slides return 
to their starting position in the press. The outer 
slide equipped with a suitable punch, serves to hold 
the material or the article to the face of the die 


while the punch mounted on the inner slide per- 


forms the necessary. usually the drawing. operation. 


In these presses the “action” is thus confined to the 


mine! slid only. 


The inner slide in these presses is actuated either 


by crankpinis) or gear eccentric(s), while the 
outer slide by cams or a toggle link 


Lhe presses are, therefore. 


mechanism. 
called cam drawing or 


toggle drawing presses, 


In cam drawing presses the cams are mounted on 
the cheeks of the crankpin which limits the size of 
the work and the depth of the draw for which these 
presses can he used. The toggle drawing presses are 


built of single, two or four-suspension types fot 


work of any required size within the depth of draw 
specified by the press builder, the depth being con 
trolled by the desien of the toggle link mechanism 


of the press 


The outer slide in drawing presses holds the 


material or cup to the face of the die. at the same 


time preventing the formation of wrinkles and folds 


in the walls of cups o1 shells during the drawing 


operation. It is often called the blankholding slide. 


Double-action (slide) presses are not as adapta 


ble for use of automatic devices as are the single 


action presses. 


Triple-Action Presses 


*Triple-action”’ presses ar in reality 


actior 


“double- 
presses with an inverted single-action press. 
either inside the bed of the press or attached to it. 
The movement of the lower slide 
timed either 


is made and 
by a link mechanism connected to the 
main drive of the upper press or by an independent 


motor drive arrangement in which its clutch is 


electrically or cam controlled from and timed by 


the drive of the upper press. The proper name for 


these presses should be accordingly “triple-slide™ 
presses and not “triple-action” presses because only 


the upper inner slide and the lower slide are the 


actually “acting” or working slides. The “triple 
action” presses have a limited use, mostly 


automobile body work. 


in the 









Mechanical Versus Hydraulic Presses 
The mechanical power presses are meeting w 
strong competition from the self-contained hyd 


ot 


lie presses. This came with the invention 

variable-delivery. rotary. radial piston pumps w 
ble-del t lial pist 

permitted building these presses as a self-conta 


machine tool unit with the pump, its motor 


reserve tank and electrically controlled valves 


mounted on the top of a streamlined press fram 

The hydraulic presses can be built of any str 
pressure capacity, and with variable speed ol 
slide movement, depending only on the diameter 


the cylinder. streneth of frame (tie rods) and 


the pressure capacity of the pump. 
Hydraulic presses, however. ar 


than mechanical presses that can efficiently perfo1 


a specific identical duty. The pumps consume 


great amount ol electri power whi h is lost w 


each new stroke of the slide and the oil 


pressure 
the cylinder has to be built 


up irom zero mm 
comparatively short period ol time [his 


the use of pumps served by motors 


the capacity used in mechanical 


sses ol cor! 
sponding tonnage pressures. | urth rmor 


den release of the pressure in hydraulis 


presse = 


accompanied with a sudden conti tion of tl 


cvlinder and its hydraulic conduits. placing er 


stress on pipe joints. valves and th 


re. the sud 


le ss economical 


requires 


1f several times 


springs, Mak 
ing the upkeep cost of hydraulic presses highe 
than that for mechanical presses. The servicing 
hydraulic presses requires skilled nd better paid 
mechanics which further increase the overhea 
production costs. 

On the credit side of the hydraulic presses. bot! 
the pressure and the speed of the slide movement 
are under full control of the press operator. The 
presses can be built with any length of slide strok 


which is of decisive advantage in extreme dee} 


drawing or ironing work. Furthermore the slid 


may be held under a pressure indefinitely. which 


advantageous when thermosetting action is involved 


The hydraulic presses are most suitable for single 
action with a single working cylinder. Capacities 
are controlled by the area of the press plunger an 


the pressure capacity of the pump 
In the case of double-action (or slide) hvydrauli 
presses, and when two or more cylinders are used 


much trouble may occur because the n the press 


conduits flows wherever there is th ist pressurt 


resistance. To alleviate this condition a complicated 


hydraulic conduit system has to be installed with 


numerous relief, by-pass. cut-off and other valves 


Hydraulic presses are preferred for deep drawin 


or ironing work. for coining and embossing. fo! 


processes involving any thermosetting process with 


such materials as plastics, wood, fiber and leather 


for work with rubber forming pads (substitute 


female die) and in powder metallurgy work. 
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Type of Die for Proper Manufacturing 


A. Compound die for precision stampings where close 
rances are required to maintain size, concentricity and 







flatness 
B. Progressive die for all normal tolerances and application 
r volume production. Elimination of secondary operations for 
t reduction, where secondary handling will add to hazard 
accumulative error in making a complicated part due to 


etup and human error. 
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5. Scrap Allowances for Blanking Dies 














Correct Layout for Burr Side 

For functional reasons, the particular stamping may require 
to have the right side burr which the part drawing does not 
specify. This, however should be checked before proceeding 
with the die layout in order to get the burr on the proper side 
t the blank 
4. Making Allowance for the Flat Side of a Blank 

Blanking dies produce a blank having what is termed a flat 
side or round side. The flat side is a side in which the edges 
are left square with the surface of the strip, and the round 
side has slightly rounded edges. In many cases it is absolutely 
necessary that one certain side of the blank be kept as a flat 
side, especially when this side is to be assembled to some other 
unit. Therefore, in making a layout for a blanking or pro 
gressive die, the flat side must be shown against the punch 
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For successful die performance and economy standpoint, it is 
important to have the proper scrap strip allowance applied to 
material layout. Too great an allownce is wasteful of ma- 
terial on long runs. A scrap layout having insufficient stock 
between the blank and the strip edge will result in a weak scrap 
strip, subject to breakage, causing misfeeds resulting in un- 
necessary die maintenance due to partial cuts which deflect 
the punches, causing nicked cutting edges. When insufficient 
scrap is allowed, upon blanking, the punch pulls the material 
around itself resulting in severe dished blanks. 

The following is a safe established scrap allowance to be 
followed as per outlined sketch 


T Thickness of material 


A 1% x T where “C” is less than 212 in 
A 1% x T where “C” is more than 212 in 


Scrap Layout Formula 


Center to center distance “B’’ standard dimensions 
Strip width “D” standard commercial dimensions that can be 
procured 


Note:—In general practice of allowing scrap between 
blanks of 1/32 inch thickness and up, a general rule of 
1¥2 x T is in order for good results in die operation 


Formula for Computing Weight Per 100 Blanks 


B Lead of die in inches 

E Number of feet required per 100 blanks 

F — Weight in Ib per lineal feet of specific material 

G = Weight of material in Ib includes scrap to make 100 
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they have sharp right angled corners. 


Minimum Scrap Allowances 


For thin gage material above outlined, formula for laying out 
scrap strip would not apply. That is for gages of material of 


0.025 in. thickness or less. The following would be applicable: 


Strip Width (in.)—D Space—A 
0 to 3 0.050 
3 to 6 0.093 
6 to 12 0.125 
Over 12 0.156 






When designing progressive dies which have formed or 
drawn section, extra allowances must be made for material 
drawn or bent. In pinch trimming, operations on thin materials 
a minimum of ¥g to 14 material in scrap must be allowed for 
proper die feedings. 


Typical Examples 


Formulas and layout for pinched trimmed parts for scrap 
layout. 
A = Lead of die in inches 


B == Calculated blank diameter with allowance for dimension 


C = Scrap width around blank after pinch trimming: 


0.125 on material width up to 4 in. 
0.250 on material width over 4 in. 


0.125 or 0.250 determined by slitting punch 
Position of slitting punch to first move 

B + 0.187 shallow draws 0.250 depth 

B + 0.312 for draws over 0.250 to 0.625 depth 
B + 0.375 for draws over 0.625 to 1.000 depth 


~€<2£<e<x9 


0 ——A—e 














6. Production Requirements Determine The Classification And 
Construction Of Dies 


Class AA Die—For large volume production where extreme 
accuracy of parts must be maintained. A die of this type 
must be built with the highest grade of workmanship and ma- 
terial to give maximum service with very low maintenance cost. 

The following should be adhered to: 


A. Specify precision all-steel die sets with four pillar pins 


and extra long guide bushings for keeping die alignment with 
greater accuracy. 


B. The die block should be made to thickness best suited to 


the work but not less than 7% in. thick; cutting parts of the 
die are to be within limits of plus or minus 0.0008 in., based 
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If the blank is to be subsequently formed or bent, especially 
with sharp cornered bends on heavy gage materials, care must 
be used in positioning the blanks relative to grain in the strip. 
For the best forming or bending condition it is advisable to 
bend or form at right angles to the grain, but blanks can safely 
be made at one angle of 20 deg to the grain. The grain direc- 
tion is usually parallel with the strip edges. If this precaution 
is overlooked, the bends are likely to fracture, especially if 










on a master template system where die template is made 
minimum product drawing dimensions; the die should have 
minimum straight wall length of 14 to 12 inch followed by 
0.5 deg taper. In some cases a 0.25 deg taper for the ent 
length of die thickness may be required; the die should hay 
bushings for all piercing holes wherever possible. All bushi 
holes in die or die sections should be jig ground to elimina 
any error that may have been brought about during the har 
ening process. A section should be provided for each statio 
wherever possible, should be form ground; all weak section: 
should be inserted for ease in die maintenance. 


) 


C. Stripper is to be made of machine steel or a good grad 
of tool steel fitted closely to the blanking punch; all piercing 
punches should be guided by hardened bushings in the stripper 
wherever possible. When a spring stripper is used it should bx 
guided by lead pins mounted in the punch holder, with hard 


ened guide bushings in the stripper plate for good alignment 
of piercing punches. 


Class A Die 


Construction of dies of this type are to be made of high 
grade workmanship and material for average requirements and 


volume production, giving long service with low maintenance 
cost. 


The following should be adhered to 


A. Specify precision all steel dies sets to suit individual re 
quirements. 


B. Die block should be made to thickness best suited work 
but not less than 7% in. thick; cutting parts of the die are to 
be held within limits of plus or minus 0.0015 in., based on 
master template system where die template is made to mini 
mum product drawing dimensions; the die should have a 
minimum straight wall length of 1 in. on all material less than 
Yg in. thickness; on heavier material, straight wall length 
should be equivalent to material thickness, followed by a taper 
of Y2 deg; a section should be provided for each station wher 
ever possible; all weak sections should be inserted for ease in 
die maintenance; all piercing holes should be bushed. 


C. Stripper is to be made of machine or good grade of tool 
steel fitted closely to the blanking punch; all piercing punches 
are to be guided by hardened bushings in the stripper wherever 
possible; when a spring stripper is used, it should be guided 
by lead pins mounted in the punch holder, with hardened guide 


bushings in the stripper plate for good alignment of piercing 
punches. 


















































D. Blanking punch should have its own solid base for 
mounting; the punch plate for piercing punches should be of 
adequate thickness to provide good stability in operation, it 
should be made of a good grade of tool steel; piercing punches 
should have hardened backing plates to take the thrust of 
the piercing punches; blanking and piercing punches to have 
shedder pins wherever it is possible to install them 


E. Dowel pin holes are to be lapped. 


F. Feed stops should be provided for each move as re 
quired, including an automatic stop 


G. Bumper block must be provided when forming, lancing, 
extruding, or embossing is performed 


H. Clearance and aligment of punches and dies should be 
such as to produce blanks free from burrs. 
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VARIATIONS OF a dimension produced in an 


ition are the result of a number of causes of 


ull acti at the same time. The basic causes 
r ar 
\ r. This takes place on locating surfaces, 
parts of machines and tools, and 
Wear is a factor that inevitably 
iation over a period of time. 
Deflection. Forces act in all cutting and form 


processes ind deflection is ever present. Con- 
int deflection can be anticipated but variations in 
flection are hard to eliminate. 
3. Thermal expansion, which may be both gener- 
illy uniform and locally variable. 
4. External disturbances, such as dirt, chips, and 
IrTs, 
5. Errors of human judgment and lack of skill. 
6. Intrinsic defects in tools and machines. Errors 
the original sizes of tool details may be kept 
nall, but cannot be avoided altogether without 
ohibitive cost. 
7. Variations in raw material. 
Variations in dimensions of rough workpieces, 
ing from previous operations. 
Work locating and holding devices, cutting and 
rming tools. machines. gages. and men all con 
bute to metal working operations in particular, 
d to all kinds of manufacturing operations in 
eneral. The effect that each has upon any one 
irkpiece is influenced by one or more of the basi 


1uses of errors. 


Classes of Errors 


Foy convenience. causes of errors are otten di 
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vided into two classes. One class contains those 
called assignable causes, which are considered cor- 
rectible. The others are known as non-assignable 
causes. sometimes thought of as chance causes. In 
effect. non-assignable causes are those that are so 
small that it doesn’t pay to investigate them sepa- 
rately. They include variations in rough workpieces 
within specifications. minute deflections. and that 
amount of looseness between machine members re- 
quired for free movement. In contrast, examples of 
assignable causes of error are rough workpieces 
outside of specifications, incorrect tool settings, 
and badly worn equipment. 

Causes of errors also may be looked upon in 
another way. A cause may be random in its effect; 
a cause may exhibit a definite trend; or a cause may 
have a specific pre-disposition. Those features are 
found even in assignable causes. 

Tool wear is a common cause of error exhibiting 
a definite trend 
certain displacement in the average of 


Its effect is to cause a more or less 
sradual but 
an otherwise stable universe and thus bring about 
an increase in the dispersion. 

\ Cause h wing 


position of a drill 


a specifi predisposition is the 

bushing in a jig. Once the 
bushing plate is bored within specified limits. it 
casts a definite bias upon the performance of the 
jig. In general. predisposed errors impart a bias 
to average results. Often thev tend to compensate 
for each other. 

The desirable state 


prevails when all assignable causes have been elim- 


of anv operation is that which 


inated. Variations then result from a seething mass 
of smaller \ iriables. Nx 


ill are associated with one another in bewildering 


yne of them is dominant and 
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Fig. 1. The elements of a gear shaping opera- 
tion, shown in diagrammatic form. 


combinations. Those that occur at random tend to 
set up an approximately normal pattern. Those pre 
disposed may affect the average somewhat, and 
those with a definite trend act to enlarge the dis- 


perston, 


Influence of Errors on Operation 

Example 1. An idea of the influence of the 
causes of error upon the performance of an opera- 
tion may be had by examining a typical case. The 
essentials of a gear shaping operation are sketched 
in Fig. |. The blank is held over a plug of a fixture 
mounted on the work table of the machine. The 
cutter is mounted on a reciprocating spindle. A 
list of the individual errors inherent in the opera 
tion is: 


Cutter with commercial toler- 


ance 

for the diameter of the hole of 0.0005 in. 

for the runout of the teeth 0.0005 in. T.LR. 
Diameter of cutter spindle be- 

low size 0.0010 in. 
Runout of cutter spindle 0.0005 in. T.1.R. 
The tolerance of the hole of the 

workpiece 0.0010 in. 


The maximum clearance of the 
work locating plug (below 
size ) 0.0006 in. 
(A reverse taper on the other 
end of the locating plug may 
be assumed to fit the work 


spindle snugly.) 


Runout of work spindle 0.0005 in. T.L.R 
Maximum possible runout of 0.0046 in. T.LR. 
veal 


The eccentricity indicated by the sum is that 
which would result if all errors happened to occur 
at their maximum values at the same time. a highly 
improbable circumstance. 

The cutter errors are maximum values, and any 
one cutter can be expected to be somewhere within 
the tolerances. When a cutter is installed on the 


machine, there is a certain looseness between it and 
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Fig. 2. Chart of distribution of a sample. 
Computations: 


Sample size: n 50 

Average dimension: 20/50 (0.0001 62 62504 in 
Standard deviation: A \ ‘joe ; ] 7 

0.0001 \/41.84 100647 

6A spread 0.00388 
the spindle. It will assume a slightly off-cent 
position in which it is held when the spindle 1 
is tightened. That gives a definite pre disposition I 
performance. But as successive cutters are plac 
on the spindle over a long period of productio1 
they will occupy random positions and contribut 
random errors in the long run. The same may hi 
said of the workpieces on the locating plug an 
work spindle. Those errors in location and_ th 
errors in runout in the machine members tend | 
neutralize each other. 
Charts of Results 

One way of getting an idea of | listribution « 
variations coming from an opel ilion is to measul 
a number of pieces and tabulate the results. That 
method is illustrated by Fig. 2. Column 3 gives a 


picture of the distribution of 50 pieces taken al 
random from the output of an operation. The com 
putations lead to figures for the average and stand 
ard deviation. 

\ necessary assumption of the method depicted 
by Fig. 2 is that the sample is like the universe from 
which it has been taken. The larger the sample, the 


more assurance there is that it is representative. 


Introduction to Statistical Quality Control 


The procedure of statistical quality control is to 


take samples from an operation and plot points 
from the observations on a control chart. A sample 
is made up of small sub-groups. the choice of which 
is a matter of expediency and judgment. Frequent 
small sub-groups are preferred to infrequent large 
eroups, although fewer than four pieces are not 
considered desirable. 

The article in any sub-group should be roduced 
under the same essential conditions. They should 
have some important common factors like being 
produced during one short interval of time o1 
coming from one of several distinct sources. The 
different sub-groups should represent possible dis 
tinct facets of an operation, such as different in 


tervals of time or different sources. These precau 


tions help to insure significant samp 
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Fig. 3. Form of a typical control chart. 
Basic Concepts 
statistical quality control work, the averages 
sub-groups are computed and plotted in 


») 


nce on a control chart, like in Fig. 3. Calcu- 


ns also may be made of the spreads of the 
roups. The positions and behavior of the 
ed points are interpreted to estimate the aver- 
ind dispersion of the universe of variations 
which the sub-groups are taken. The control 

ilso can be made to tell how reliable it re- 
s the universe. In practice, only a compara- 


few observations can be made. 


is essential to establish first of all that all the 
servations made in any one case are trom one 
verse. That condition is found to exist when all 
errors in an operation result from a constant 


stem of chance or random causes. 


The Significance of the Sub-Group Averages 


Ihe arithmetic averages of the sub-groups are 


tted on the control chart in the order in which 
sub-groups are taken, as in Fig. 3. 

the X points, These 
called \, shown 
a symbol is a con 


| he double hat 


The averages 
Lhe individual sub-groups are 
ives likewise have an average. 
the heavy line. A bar over 
ition to indicate an average. 
nihes an average ot an average. 
lwo important principles relate the sample to the 
iverse, hey are 
l. The average of a sample approximates the 
erage of the universe and approaches closet with 
easing sample size. That means that X is an 
of the average of the universe. 


dicator 


». The standard deviation of the distribution of 


b-group averages approa hes the standard devia- 


of the universe divided by the square root ol 


sub-group siz This may be expressed by 


\’ 
\X\ 


Nn 


| 
where 


standard deviation 


\X 
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number of pieces In each sub-group. 


of the distribution 


of the average points around the 


mean. 





standard deviation of the universe 

from which the sample is taken. The 

prime sign after a symbol means that 

it stands for a property of a universe. 

It should be noted that not only can individual 

measurements be arranged in distribution, but that 

the properties of those same distributions can like- 

wise be so arrayed. Thus, each sub-group taken 

from a universe is in itself a small distribution. 

It has an average and a standard deviation. But 

even more, the averages of the sub-groups can be 

thought of as making up a distribution of their 

own. That secondary distribution also has an aver- 

age, which is \, and a standard deviation, which 
is AX. 

\ principle that is useful is that the distribution 

of the sub-group averages approaches that of a 


normal curve as the sample becomes larger. That 


is the case no matter what the distribution of the 
Also. if 


the universe is normal, the distribution of averages 


universe from which the sample is taken. 


is normal for any size sub-groups. Because of 
their normal distribution, practically all the sub- 
group averages should be 


X => 3AX. That gives 


inside which all the X points can be expected to 


inside limits set at 


a basis for fixing limits 
fall if the process is in control. Such limits are 
represented by the dotted lines of Fig. 3. They 
are called control limits and are established by the 
performance of the operation alone. One is abbre- 
viated U.C.L. 
Lk 


If all points fall within with the control limits on 


an X chart and are 


and below the X line. as in Fig. 3A. there is reason- 


for upper control limit, and the othe 


for lower control limit. 
fairly well distributed above 


able cause to believe that control exists. On the 
other hand, if point falls outside of the limits, as in 
Fig. 3B. trouble is indicated. 

The control limits are sometimes called action 
limits. They are chosen to indicate when to look 
for assignable causes of error. Their purpose is to 
point to a situation which will not cause a search 
for trouble that does not exist but will bring action 
for trouble that does exist. Thus. the situation of 
Fig. 3A indicates that all variation is due to causes 
that are unprofitable to investigate. Fig. 3B gives 
evidence. of strong causes of error that may be 
found and eliminated to make a more uniform 


product. 


Standard Deviation of Variation 

\n estimate of the standard deviation, AX. of 
the average points may be computed directly from 
an array of the points themselves. But a more re- 


liable estimate can be obtained in another way. 
































Investigations have shown that the average of the 
standard deviations of a set of sub-groups, desig- 
nated by A, is related to the standard deviation, 
\’, of the universe. That relation is written as 
A = CA’ (2) 
The factor Cj has been shown by statisticians to 
have the value, 


pon, 
ho] 7. 

“ 
— | 


The letter n stands for the number of items 


tr 
each sub-group. From equation (1) and (2) it is 
seen that 
\ 
\X - 
CoV n 


In practice, the control limits for an X chart are 


set at X A ; A. That is equivalent to X = 3A x. 


9 
J 


Thus, A, 3A 


\ CoV n 


Tables giving values of Cs and A, for common 
sub-group sizes are found in texts and reference 


books on statistical quality control. To find the 


control limits for an X chart, calculate the stand- 





ard deviations of the individual sub-groups, average 


them to get A, multiply that value by Ay, and add 





and subtract the product from X 











Range 






Because calculations of standard deviation 





somewhat tedious, a simpler property of a distri] 





tion is more often used in control chart work. That 





is the range designated by the capital letter R. 1 





range of any group is the arithmetic diflerenc 





between the highest and lowest values in the group 





Thus a group containing the numbers 2, 3, 7 


‘. 





and 9 has a range of 9 —2 The range is a 





measure of dispersion like the standard deviatio 





although not so sensitive. 





When the range is used, the average of th 





ranges of the sub-groups, denoted by R, is cor 





puted. This average range is related to the stan 






ard deviation, A’, of the universe, as is A. Th 






relationship is somewhat complex but has beer 





reduced to tabulated values for various sub-groups 





sizes. Such tables can be used to calculate the lin 


its for x and R charts from R. 


When a range chart is used instead of a A chart 










the values of ranges of successive sub-groups art 























FIG. 4. CONTROL CHART DATA SHEET 
Product: Bushing Production Order: 916-8-7 Date: 10-19-4 
Characteristic: 1.000 O.D Prod. Dept. No.: 9 Insp 8 
Unit of Measurement 0001 in Normal Daily Output: 3000 
Specified Limits -.0005 min Sample: 5 per % hr. 
0005 max Method of Measurement: Dial Comparator 
Specs. No.: Inspector: R.L.H 
Measurements of Items in Average 
Sub 
Croup = 
No Time Sample Show From Mean xX xX =X n 2 Hi R 
1 7:30 1 0 0 1 +1 0.2 04 3 | 6 56 75 1 2 
2 7:42 0 —2 0 0 +3 0.2 04 13 | 2.6 2.56 1.6 3 5 
3 7:5 0 +1 2 0 —] 0.4 16 6 | 1.2 1.04 1.02 3 
4 8:13 +1 +1 0 0 0 0.4 16 2 | 4 24 49 1 1 
5 8:30 0 eo +1 3 2 0.8 64 14 | 28 2.16 1.47 4 
6 8:44 0 --1 4 2 42 —-) 1 25 | 5 4 2 2 + € 
7 8:57 +3 0 0 43 1 +1 1 9 | 38 | 28 1.67 3 4 
8 9:10 0 4+) $] +1 +2 +1 1 | 7 1.4 4 63 2 2 
9 9:22 0 +1 +1 1 1 0 0 4 | 8 8 89 1 2 
10 9:45 5 1 2 2 0 1.2 1.44 34 6.8 5.36 2.32 2 7 
VW 10:00 ——] 1 0 1 2 1 1 7 1.4 4 63 0 2 
12 10:14 z2—) —!] 2 +1 1 1 1 2.2 1.2 1.1 | 3 
13 10:31 1 +2 2 0 1 0 0 10 2 2 1.41 2 4 
14 10:45 2 +1 0 0 0 0.2 .04 5 | 1 96 98 l 3 
15 11:02 +1 +1 1 3 0 0.4 16 2 =| 2.4 2.24 1.49 1 + 
16 11:15 3 3 +2 +2 } —0.6 | .36 27 5.4 5.04 2.24 2 5 
17 11:29 +2 2 2 +1 0 0.2 04 13 2.6 2.56 1.60 2 4 
13 1:43 —1) 41 O 43 40 | 406 36 1 |) 22 184 136 3 ‘ 
19 11:55 1 1 1 0 5 1.6 256 | 2 | 56 3.04 1.74 0 5 
20 1:00 1 1] 0 1 3 0.8 64 | 12 | 2.4 1.76 1.33 3 4 
21 1:14 0 0 $ 23 49 +0.2 | 04 | 9 1.8 1.76 1.33 2 4 
22 1:27 3 0 a 1 0.6 | 36 iL 2.2 1.84 1.36 4 
23 1:45 +2 +3 1 0 1 40.6 | 36 15 3 2.64 1.62 3 4 
24 2:01 3 0 2 0 0 0.2 04 13 2.6 2.56 1.60 2 5 
25 2:15 +-2 2 3 2 0 0.2 04 21 4.2 4.16 2.04 2 5 
=X 64 =/ 34.67 =R 96 
X —.26 L 1.39 f 84 
Results from hourly check on second day (10-20-48 
26 8:00 1 +3 +5 +3 4 3.2 10.24 60 12 | 1.76 1.33 5 4 
27 9:0 +2 +44 45 0 0 12.2 4.84 45 9 4.16 2.04 5 5 
28 10:00 2 +2 +5 +2 11 2.4 5.76 38 | #+72.6 1.84 1.36 5 4 
29 11:00 4 443 ] 0 43 11.8 3.24 35 7 3.76 1.94 n 5 
30 2:00 5 +-7 +3 +5 0 +4.0 16.0 108 21.6 5.60 2.36 7 7 
31 3:00 4 0 +1 +2 +3 +2.0 4.0 30 6 2.0 1.41 4 4 
32 4:00 +1 +5 +3 +2.8 7.84 48 | 9.6 1.76 1.32 5 + 
Results from hourly check on third day (10-21-48 
33 8:00 +3 0 0 3 0 0 0 18 3.6 3.6 1.89 3 3 6 
34 9:00 +3 0 +7 4 2 +-0.8 64 78 ; 15.6 14.96 3.86 7 4 1] 
35 10:00 1 +3 2 +5 +4 +1.8 3.24 55 11.0 7.76 2.78 5 ’ 7 
36 11:00 +6 6 6 1 +3 0.8 64 118 23.6 22.96 4.79 6 12 
37 2:00 8 +1 4 1 6 3.6 13.0 118 23.6 10.6 3.26 1 ‘ 9 
38 3:00 +2 +4 4 10 +8 +4.0 16.0 200 | 40.0 24.0 4.9 10 14 
39 4:00 43 0 —2 —I] 6 -1.2 1.44 50 | 10.0 8.56 2.93 3 
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Fig. 5. Typical control chart, based on table 
f Fig. 4. 


ed, a line is drawn for R, and the control 
ts are set at R 3Ar. Actually, the control 


ts are computed by multiplying R by a factor 


d on the sub-group size. 





Example 2. A bushing has an outside diameter 
000 0.0005 inch, finished on a centerless 
der. During a day’s run, five pieces were taken 

ich sub-group at about 15 minutes intervals. 
diameter of each piece was measured to find 
how much it deviated from the mean in ten 
isandth inch units. The deviations were en- 


) 


d on a chart. and the results for the first zy) 


groups are shown in the upper part of the 
yt | | RS 1. 
tor each sub-group, values of X and R are shown 


Fig. 4. 


For the initial sample of 25 sub groups 
d K have heen derived. 
plotted in | ig, 5. 
epresent X and R also. 


Standard tables show that th control limits for 


X chart should be 


The resulting points 


Lines are drawn on that chart 


AR xX 0.577" 


{ 0.26 0.577 5.4. 


is, the upper control limit is 1.96, and the lowe 
ntrol limit is —2.48. In a similar way. the control 


its for the range chart are: 


| pper control limit 
DR 2.114 3.84 8.1] 
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D3R 0X 3.84 0. 


For comparison, the values of A have also been 


Lower control limit 


computed, and are shown in Fig. 4. An estimate of 


\’ of the universe is 





a” - ; sal 1.65 
The value of Cy for sub-groups of 5 pieces is 
0.8407 and has been obtained from standard tables. 
The unit is 1/10,000 inch, and thus A’ is 0.000165. 
Practically all the deviation are likely to be within 
a range of 6V’, that is practically within 0.001 inch, 
the tolerance required. The sample is not large and 
the computed value of A’ is only an estimate. More 
samples from a controlled process can be expected 
to give a more reliable estimate. But at any rate 
the available information shows nothing to indicate 
that the desired tolerance is not being observed. 
For the initial period, during which the first 25 
sub-groups were collected, all points plotted are 
within the desired bands and the evidence points to 
an operation in control. The situation for the re- 
maining sub-groups 26 through 39 is different. 
These conditions indicate trouble. That will be dis- 
cussed more fully in the next part of this series 
when the applications of control charts to specific 


tool engineering problems will be considered. 
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1), UNITS CAN be compositely fabricated by utiliz- 
ing common SAE steels as a base and applying tool 
steel electrodes along cutting edges or over working 
areas. This results in a fabricated composite die 
unit constructed entirely of inexpensive steel. 

The same construction principles can be followed 
on cast structures or carbon steel drawing and form- 
ing dies, by depositing alloy electrodes along sharp 
contours, belt lines and radii. This provides ideal 
drawing or forming surfaces to better withstand 
abrasion, scoring or fouling incidental to these op- 
erations, and prolongs the life of the units. In ad- 
dition. flame-hardening dies can be fabricated using 
low alloy electrodes. 

\s deposits made with tool steel electrodes are 
hard as-welded, it is not necessary to subsequently 
heat-treat compositely fabricated units, other than 
tempering as recommended, if the units lend them- 
selves to grinding. However, to facilitate machining. 
the deposits can be annealed and subsequently heat- 
treated with the recommended heat-treatment. 

The medium-hard weld depositions of alloy elec- 
trodes used in tool and die welding require no heat- 


treatment. Hardness is increased solely by working 


Recommended Welding Sequence 

1. Select the Proper Tool Steel Electrode. 
Select the electrode with characteristics best suited 
for the type of work the units will have to do, taking 
into consideration any factors involving heat, abra- 
sion, shock, thickness of metal to be cut or formed. 
The size of the electrode depends on the amount of 


deposition and the type of preparation selected. 


60 


2. Prepare the Surface to Be Welded. 
There are four types of cutting ot ning edges to 


be utilized in ¢ omposite constructio! ingle. the 90 


dee shelf, straight shelf and the self-created land 


types. With the exception of the latter, grind edges 


or surfaces enough to allow at least in. finished 


deposit of metal. Choose the type of preparation 
most economical and suitable to the design of th 


unit. 


In preparing for composite fabri iwion. allow {ol 


two or more passes of the eles trode 


his will mini 


mize the admixture of the electrode with the bas 


metal and assure maximum unifo1 
welded. 


hardness as 


On units that must be covered over 
prepare the base metal surface so that finished de 


posits will be at least “4, in. deep 


In converting existing tool steel units into com 


posite ones, rough grind edges to be welded to an 


approximate 15 deg angle to allow 


eposits of °4, 

in. finished metal. 
Allow for oversize to allow for finish machining 
or drilling after welding is complete: On ring 


type or circular units. oversize dimer 
be at least 14 in.. which will allow for 


ing or machining to the actual dimensi 


SPons should 
finish grind 


ns required. 
On cast drawing and forming dies. using alloy 


electrodes. edges or areas to be faced should be 
prepared uniformly so that finished deposits are at 
least 14 in. Over extremely large areas of cast iron 
units, staggering of studs is recommended and 
nickel, nickel-iron or copper-nickel electrodes used 


as intermediary electrodes. In these 


ises, prov ision 
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nade in the preparation to allow for the 

deposits. 

‘heat. In preheating, a controlled furnace 

le. However, a hot-plate can be used to 
ill units and a gas fired brick furnace 

inits. Preheating of large units can be 

cessary. with the oxyacetylene torch. 

at of 200-400 deg F is recommended 
mild, medium carbon or high-carbon 

base. Smaller units will take the mini- 


the preheat range and larger units the 


ising SAE steels of the nickel-chromium 


i preheat of 600-700 deg F is recom- 


Apply the Electrode. In composite fabrica 


rocedures to be utilized concur with those 


iking repairs to existing tool steel die 


Post Heat or Temper the Deposits. On 


constructed units, tempering should al 
wr the deposited metal. The base metal acts 
etaining medium for the cutting or work 
the desired tool steel. 
<isting tool steel units have been convert 
mposite units, the tempering should al 
the deposited metal and not the base 
inits themselves. 
should soak at tempering temperature tor 
of one hour. 
lded units should be tempered or drawn to 
rements. lempering sives toughness with 
depreciation of hardness. refines grain 
and relieves stresses and strains set up in 
perations. 
ecessary to tempe! deposits of alloy ele 


it a stress relief can be employed alter 


ATOMIC-HYDROGEN ARC WELDING 


TOOLS AND DIES 


hydrogen are welding differs from metal 
velding in that the are is formed between 
trodes rather than one electrode and_ the 
The welding heat is generated primarily by 


bination of atomic-hydrogen produced by 


iting hydrogen in its normal molecular stat 


the agency of an electric ar hence the 
nic-hydrogen. The arc is completely sul 
by an atmosphere of hvdrogen. which pel 
double function of transferring heat from 


the work as well as shielding the molten 


om oxidization by the air. The ar provides 


lium for heat transfer and aids in breaking 


hvdrogen into its atomic form. The heat 


ilso results in a re-combination of the 


hydrogen when the heat is liberated at the 


if the metal being welded. 


WELDING 


RODS FOR 
REPAIR 
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Ste 


Properties of 


duced 


Typical carbon-vanadium 
water hardening tool 
Superior toughness 


sistance to 


3 wide hardening 


Typical oil 


shrinking. or 


tool steel 
nese type 


grain structure 
ting qualities 
ing extreme 


ly retain 


after hardening 
pering, having small 
warping 


ment and 
tendencies 


Typical 5 


mium non-deforming air 
steel. Can 
by quenching 
Have no 
in hard 
qualities 
between the 
high-chromi 


hardening 


be hardened 


in oil or 


tendency to crack 
ning Wearing 

are midway 
high-carbon 


um steels 


nese nif hardening 


Typical high-carbon high 
hardening 
hardened 
by cooling in air or quench 
ng in oil 


chromium 
tool steel 


ceptional 


with extreme 


abrasion 


Tough hot 


that hardens 

tively low 
Possess 

of toughness 


ness and 


outstanding 
heat checking 
cracking from water cool 


in 


heat-treate 
temperatur 


eg F 





Cobalt 


sten high 


sistant 


parablk to 
the typical 


t Is 


Medium hard 
ts which 
after welding 


tensile 
hardens 
abrasion 


heat Takes 
and i austenitic 
metal pick 


corrosion 


heat-treatment 
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pecifications 


Chromium-vanadium speci 


fications 


and re 
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hardening non 
non-deforming 
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and cut 
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and tem 


have ex 


resistance to 


tool steel 


temperature in 
combination 
red hard 
addition have 
resistance to 


hardness at 
to 1000 





molybdenum 
steel Ex 
cellent cutting characteris 
tics coupled with 
qualities com 
excelling 
high 


alloy depos 
machinable 
Exceptional 


frictional 
high polish 


erosion and 
affected by 


molybdenum 


Pro 


steel 


Have 


Close 
shape 


move 


chro 


manga 
steels 


ability 


a rela 


well as 


Retains 






tung 


abrasive 


speed 


Work 
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resisting 





























Advantages of the atomic-hydrogen are welding 
process for repairing of tools and dies include: 
1. Filler rod used in making the deposit can be of 
the same analysis as the part being welded, except 
that it should contain about one-third more carbon 
to compensate for the loss of this element in the 
welding process. No appreciable change takes 
place in other elements. Ordinarily, flux is not re- 
quired. 
2. The heat-treating properties of the deposited 
metal therefore are the same as those of the die or 
other parts, a feature which insures uniform compo- 
sition for reworking. 
3. Atomic-hydrogen produces an unusually smooth, 
ductile deposition free from any pin holes or im- 
purities such as oxides and nitrates. 
1. The welds produced are clean and free from 
scale and the work is not pitted by weld spatter. 
Under-cutting is easily avoided. 
5. The thickness of weld depositions can easily be 
varied from the thinnest surfacing to a heavy de- 
posit. Definite savings are thus afforded. 
6. Small sections of cutting edges can be built up 
without affecting adjacent areas by scaling, under- 
cutting or spatter, so that reworking of the entire 
cutting edge can be avoided. 


Atomic-Hydrogen Tool and Die Welding Rods 


For the purpose of simplifying the atomic-hydro- 
gen welding of tool steels, five general classes of 
welding rods, including high speed steel rods, can 
generally be utilized. Table I lists the most com- 
monly used tool steel, alloy steel and low alloy steel 
rods for application in the atomic-hydrogen and 
oxy-acetylene welding methods. 

Weld depositions of tool steel welding filler rods 
are sufficiently soft to permit machining. After ma- 
chining, weld depositions should be rehardened and 
tempered or drawn. For this reason, it is imperative 
that the filler rods contain at least 3314 percent 
more carbon content than would be contained in 
tool steel in its classification. To aid in the harden- 
ing ability of tool steel weld deposits, it is recom- 
mended that added amounts of vanadium also be 
utilized in the filler rods. 

Typical carbon and carbon-vanadium water-hard- 
ening steels have carbon contents of approximately 
1.05-1.10 and in the case of the latter a vanadium 
content of 0.20. The welding filler rod utilized on 
welding the typical water hardening tool steels 
should contain a carbon content of 1.35 and a vana- 
dium content of 0.25. 

Typical oil-hardening tool steels have average 
analyses of about | percent carbon, 1.20 manganese, 
0.50 tungsten, 0.50 chromium and 0.20 vanadium. 
The filler rods utilized to weld the typical oil- 
hardening non-shrinkable or non-deformable steels 
should have a carbon content of 1.35, manganese 









1.20, tungsten 0.50, chromium 0.50 and vanadium 
0.45. 

The typical air-hardening tool steels of the 5 per. 
cent chromium variety have analyses containing 
about 1 percent carbon, 0.70 manganese, 5.25 
chromium, 1.10 molybdenum and 0.25 vanadium, 
The filler rod utilized to weld the 5 percent chromi- 
um types of air-hardening steels should contain a 
carbon content of 1.50, manganese 0.70, chromium 
5.25, molybdenum 1.10 and vanadium 0.50. 

The typical high-carbon high-chromium types of 
air-hardening steels have analyses approximating 
carbon 2 percent, manganese 0.25, chromium 12 per. 
cent, vanadium 0.80, cobalt 0.40 and molybdenum 
0.80. Because these steels are most temperamental 
it is a problem to secure a filler welding rod having 
alloys properly balanced and which will produce 
weld deposits that can be either air or oil quenched. 
Filler rods should have the approximate analyses of 
carbon 2.50, manganese 0.25, chromium 12.00, va- 
nadium 0.80, cobalt 0.40 and molybdenum 0.80, 
The weld depositions produced from this particular 
type of filler rod should have the ability to be eithe: 
air or oil quenched. 

In the case of the typical hot working tool steels, 
the average analyses of the most popular types have 
a carbon content of 0.35, silicon 0.90, chromium 
4.75, molybdenum 1.40 and tungsten 1.20. The cat 
bon content of the filler rod utilized for the welding 
of these types of hot working steels should contain 
about 0.50-0.55 carbon, the other alloys being in 
identical quantities. This type of filler rod could 
also be utilized in welding the high tungsten va 
rieties of hot working tool steels. 

High speed steel die units can be successfully re 
paired and compositely fabricated by the atomic 
hydrogen arc welding process with typical molybde 
num high speed steel filler rods. In the case of th 
repairing of high speed steel cutting tools it is 
recommended that the molybdenum high speed steel 


filler rods be applied by the oxvacetyl ne process 


Operation and General Welding Procedures 


While atomic-hydrogen arc welding is decidedly 
different from the metallic arc welding, its opera 
tion is as simple as the metallic are welding method. 
The flow of hydrogen is controlled automatically, 
and the welding apparatus is equipped with an in- 
dicator which registers the degree of heat being 
produced by the unit. The electrodes that are being 
used should be large enough to accommodate the 
current required without an excessive consumption 
of the tungsten electrode itself. 


In the atomic-hydrogen welding process, due to 
the area affected by the heat of the arc, counter- 
acting warpage is a problem. The operator can 
skillfully learn to maneuver the electrode holder in 
a manner to minimize this effect. 
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H4—Piping, Fittings, and Fluid Passages 
(Piping includes all pipe, tubing, hose and 
fittings. Passages include all fluid con 
ductors other than piping.) 


14.1.1 When requested on purchase order, a piping layout 


or photograph shall be furnished. 


14.1.3 Cross sectional area of the piping shall be such 


that the flow capacity shall be sufficient on the 
suction side to prevent cavitation or starvation ol 
the pump; and on the discharge side to prevent 
undue temperature rise or turbulence. Piping shall 
have adequate strength to withstand additional 
pressure, including surge pressure, within the 
safety limits of the entire circuit. A factor of safety 
of at least eight (8) over normal working pressure 
is suggested. 

H4.1.4 (A) Unnecessary surges shall be minimized at their 

sources, and adequate protective devices shall be 
provided in piping circuits to protect piping and 
fittings against hydraulic impact. 
(B) The strength of the piping shall be adequat: 
to withstand the maximum rate of surge pressure 
rise and the maximum surge peak pressure at the 
frequency developed by the cycling of the equip 
ment operation. 

H4.1.5 Piping leads in working circuits between actuating 
devices and feed control devices shall be so con 
structed as to rigidly confine a minimum volume 
of fluid, the purpose being to maintain constant, 
controlled motion and restrict the effect of varying 
forces 

H4.1.6 (A) Solderless pipe connections shall be used (for 
example: flared, flareless, self-flaring, flanged, o1 
equivalent). 

(B) The performance of any type of fitting used 
shall equal or exceed the requirements of AN-F 47 
(C) When flared type fittings are used (which 
require a flaring tool), the angle of flare of tubing 
shall be 37 deg from the centerline, 74 deg in 
cluded angle, and flare dimensions shall be in 
iccord with Army-Navy Design 10061. 

(D) When flared type fittings are used, the con 
struction of the tube end (i.e. tubing end of con 
nector body, nut, and sleeve when used) shall 
conform to joint Army-Navy Specification AN-F 366 
for minimum performance requirements. Modifica 
tions may be used if performance conforms with 
the requirements of sentence (B). 

E) All pipe threads shall be Dryseal American 
(national) standard taper pipe threads (N.P.T.F.) 
(F) Fittings with straight threads and which in 
corporate seals that seal with pressure may be used 
in place of pipe thread fittings 
(G) All piping connections shall be so designed 
and installed as to permit quick removal and re 
assembly by means of hand tools. 

Definition of Pressures 


Low 0 to and including 200 psi. 
Medium Above 200 to and including 500 psi 
Medium high Above 500 to and including 1200 psi. 
High Above 1200 to and including 3000 psi. 


Extra high Above 3000 psi. 

Tubing outside diameter sizes shall increase in 

\4g in. increments from % in. to and including 

’ in., and in increments of % in. above * in 

diameter up to and including 1 in. diameter and in 

4 in. increments above 1 in. diameter. 

». SAE 1010 dead soft, cold drawn seamless steel 

tubing or equivalent and steel fittings shall be used 
Copper tubing or copper alloy fittings are not 

permissible with petroleum base fluids. 

1. Fittings with restricted or stepped-up passages 

are not recommended. 


*(See note: Engineering Developments) 
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NUMBER THIRTY-FIVE 


H4.1.7 All piping, piping fittings, oil passages, reservoirs, 


cored holes or drilled holes must be free of burrs, 
or foreign matter which might cause damage to any 
hydraulic unit or contamination of the hydraulic 
fluid. Sharp edges shall be removed whenever they 
adversely affect the flow of hydraulic fluid. 

H4.1.8 Whenever practicable, each piping run must be 
integral and continuous from one piece of apparatus 
to another. Piping runs must be removable without 
dismantling equipment components and without 
bending tubing or springing it in a manner to 
damage it. All rigid piping must be securely sup- 
ported at frequent intervals to avoid vibration or 
movement. Points of contact or support on the 
outside of the piping shall be so designed that they 
will not result in damage to the piping. Piping 
shall not be welded to supports, 

H4.1.9 When high or extra high pressure piping is used 
all connections shall be welded to steel flanges; 
or connections may be used which are equal in 
performance and ease of assembly. Flanged con- 
nections shall use sealing devices that seal with 
pressure (all welded joints shall be stress relieved). 

H4.2.4 All portions of piping circuits above 150 psi oper 
ating pressure subject to movements in which 
flexible hose is required, the flexible rubber hose 
shall be fabricated to a pressure safety factor of 
at least five (5) with respect to the circuit in which 
it is used. Below 150 psi operating pressure, the 
use of plastic tubing shall be permissible. Flexible 
hose and plastic flexible tubing shall have vertical 
connections and shall have sufficient slack to avoid 
sharp flexing and straining. Horizontal connections 
are acceptable only if tubing is adequately sup- 
ported 

H4.2.5 Multiple controls shall be mounted on a single 
plate within one enclosure, whenever practicable 
to eliminate excessive piping. 

H4.2.6 Piping shall not be placed where it will interfere 
with the adjustment, repair or replacement of con 
trol or units, and piping connections shall be 
readily accessible for maintenance. 

H4.2.7 Hydraulic units provided with external drain con- 
nections shall be drained independently to reservoir 


or to a vented manifold. 
H4.4—Identification of Piping 

H4.4.1 Piping runs shall be identified to correspond with 
diag im 

H4.4.2 When construction of equipment necessitates ship- 
ment or moving in sections, thorough prec autions 


shall be taken to adequately protect piping runs, 
whether they be left in place on one of the equip- 
ment sections or whether they are removed and 
separately boxed for shipment. All male threads 
shall be sleeved, and all piping openings or female 
threads equipped with suitable closures. 


H4.4.3 Piping shall be so arranged that pressures may be 
tested at accessible locations. preferably at built in 
checking stations whi h shall be indicated on dia- 
gTams 


H5—Oil Reservoirs 


separate or Integral with Machine ) 


H5.1 \ hydraulic fluid reservoir shall be designed, and 
constructed in such a manner as to prevent the 
entrance of any foreign matter, chips, coolant, 
lubricating or cutting oil, dirt, etc. Fluid reservoirs 
should preferably be made separate and removable 
from equipment bases. If cast, fluid reservoirs must 
be impregnated and sealed before assembling into 


equipment, with a sealer which is inert to hydraulic 
fluid. This must be tested by means of light pe 
troleum solvent. If welded, welds must be tested 
with light petroleum solvent. 
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NUMBER THIRTY Sly 





I Equipment 


( Continued ) 


H5.1.1 The filler hole shall have a fine mesh screen, re 
ible for cleaning and replacement, for strain 
ng the oil when filling, and shall be provided with 
ell fitted « ip or cove permanently ittached to 
he reservoir by some suitable mean 
H5.1.2 A breather hole properly protected by an air clean 
hye provided The breather and filler must 
separate and have sufhcient capacity to permit 
rapid f ng The air cleaner must also be of 
herent capacity to maintain approximate atmos 


c pressure at maximum circuit demands 


H5.2 The capacity of the fluid reservoir shall be sufh 
ent to contain all of the fluid that will drain from 
svstem back into the tank by sTavily flow: 


iintain the fluid level within a reasonable work 





height during operating cycle; dissipate heat 
generated by normal operation of the equipment 
ww air and foreign matter to separate out of the 
I 1d 
S.9:3 The seserwic tle he casineed with o thal 
sunted or protected fluid level indicator, preter 
ocated near the filler covet It shall be pro 
led wit markil o< to show high ind low levels 
th pump running and, where necessary, high level 
th pump stopped 
H5.3 Bot t! intak ind return pipe shall be brought 
vn below the minimum working fluid leve st 
i I i iuse cavilation r aeration 
H5.3.1 Suitable means shall le provided betwee the 
ke and return pipes to facilitate settling out 
foreign matter in the fluid The intake and 
eturt pes shall he located in a manner which 
ll] interfere with the efficient operation of the 
nvara ©s el 
H5.4 \ nd accessible ! sions shall | ' e {or 
em plete cleaning of the reservou 
H5.4.1 A well protected, accessible means shall be pro 
led to empty the reservoir without S| Lue 
H5.5—Heat Exchangers 
H5.6 The use and application of heat exchangers sha 
subrect to approy il bv the pt rehase! 
H5.6.1 | ( the responsib ! oft he | renhaser t 
supplier incorporating the heat exchanger 
equipment of anv unusual temperature t I 
flect the equipment operation 
H5.6.2 || heat « inser must be readily accessible , 
i I e event ! ne or F Ss nece 
ry 
H5.7 | ea inger shall be s iranged t t j < 
sibl. levelop excessive pressures in 
e he ex inget ild b me ogged 
H5.7.1 H exchangers ' media which are deleterious 
| ' dra {} } «hall bye , 
’ ‘} T = I ’ 
H5.8 I} ike e, capacil ! requirements ol hea 
\ ingers nelud supply-pipe sizes) sha f 
| e purchaser ind shall be earl, 
ited drauli lagrams 
H5.9 \ ral ( . he rovided = for 
’ nie . et emperatures f +} 
c fluid if circulating type heat exchanen 


H5.10 When heat exchangers are used. they shall | 


- 1" . 
H5.11 ea ey ingers ill not 


co natible wilt cl fluids 
H6—Valves. Accessories. and Devices 
H6.1 Filters 
956.1.1 Means shall be provided for the contineous removal 


wOus remova 


1 1 ] ] 
deleter s materials trom the hydraul 


which would be detrimental to the operation of 





H6.1.2 If the filter is of su lesig t it will re 
anti-loam agents or other a s, the type 
design of the filter sha be i von | 
the supplier and purchaser 


H6.1.3 Self-cleanir hiters shall be t ct 


y ca if 
H6.1.4 Filters shall be of such cor n that the 
medium can be removed for ning withe 
turbing the piping When ava e, suitable 


shall hye provided t ndicate filter shou 


cleaned 


H6.1.5 When suction strainers are | ed thev st 


ol ample size to strain more ble e il 
capacity. Suitable means sl provided 
move stramers without drair r rese 
H6.1.6 By pass hiter must be of suff pacity 
the equivalent of all hvdra 
within a period I eight 
H6.2—Sealing Devices 
H6.2.1 All sealing de es 
they will not be wiverse hvdra 
fluid. Natural rubber s!| é 
troleum products 
H6.2.3 Sealing devices on reciprocal 
shall prevent all leakage, exes it require 
lubrication of such devices 
ditions without imaging st 
H6.2.4 Holes in sealing glands sha cl 
prevent undue xtrusior i oe mate 
H6.2.5 Stuffing boxes for automat x sl 
designed as to prevent i be i 
functional limits of the pa 
H9$.2.6 Whenever practicabl act 
shall be so designed fac . 


of continuous ring packing 
Ho6.3—Cylinders and Pistens 
H6.3.1 Cylinder bores havir fitted s sha f 


ished in a manner consis 


service intended and sha } f por \ 
other defects 

H6.3.2 Cylinders s| be locate Ww 
slides. and shall fe Su tha I 
shall occur on piston rod. or ' ss ott 
suitable provisions are made | h loads 

H6.3.3 Ends of cylinders sha evice 
do not leak under any workir ns, ‘¥ 
d vices that sea wilt press re nmer 
All evlinder external sealir le ill be re 
accessible tor ervicir 

H6.3.4 (A) Cylinds shall be a se! 
*(B) Cylinders shall be I ' 
with equipment 

H6.3.5 Pistons utilizir sea iré 
integral with the piston sha antamot 
step-cut rings rr equivalent ince 
ceptions ire permissible or for cations whe 
no leaka ¢ ther nar requ ! ibricat 


H6.3.6 Piston rods sl he lequ , a 
stallation of cleanir ind se¢ Mater 
and hardness of piston rod | 


preve nt sec 


Engineering Developments 


Standards specifications noted wit] isterisk (* 
were written as a guide in indicatir the type of 
engineering that is considered t e desirable in 


new developments and m the T r cineering of 
equipment. 






gadgets 
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Box Turning of Bar Stock 
n need arises for a quantity of odd-diameter 
tock, the emergency can be met quickly by 
» it on a turret lathe, utilizing a conventional 
turner. A full-length, standard size bar can 
ned down to the desired special diameter in 
ses”, that is, by turning down a length of bat 
extent of the turret travel, retracting the tur- 
chucking out additional stock and repeating, 
lowing the finished end to pass completely through 


turret. 
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Long bars may be resized by turning with a 
traveler type box tool and turning in “‘passes,” 
with the bar going through the holes in the 
turret, as shown in Fig. 1. The method can also 
be applied to engine lathes, as suggested by the 
inset sketch. 


[his method is not confined to turret lathes only. 
With the roller turner mounted in a suitable adaptor 
, the compound of a regular lathe the same proce- 
lure can be carried out, using the normal carriage 
feed. Here, however, it is recommended that a flood 
iolant be supplied to the tool to prevent loss of 
ol edge and consequent loss of tolerance and fin- 
sh. The compound and cross slide must be securely 
cked in position so as to not to “lose center” 


nce the roller turner is located. 


In rechucking the work for a new pass all that is 
cessary is to release the feed, loosen the collet or 
uck and return the carriage for a new pass, the 
vork generally being held in the roller turner sufh- 


ent to carry the bar along with it. 


(he initial cut on each bar must be made on a 
ubby chucking so as to establish “size”; also, the 
ist chucking will most likely necessitate withdraw- 
x the full length of the bar back through the 
adstock. 


4rthur R. Christensen 


Lockport, N . r. 


Mareh, 195] 


Ingenious Devices and Ideas to Help 


the Tool Engineer in His Daily Work 





Quick-Acting Clamp 
The quick-acting clamp illustrated operates on a 
simple principle. A lever-operated cam, 1, has a 
pin 2 which engages a partly drilled hole in the 
strap 3. With the strap retracted, a clockwise turn 
of handle 4 causes the pin to engage the hole and 


move the strap forward and over the workpiece. 
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SECTION A-A 




















A pin, in the cam, engages a partly drilled hole 
in the clamp strap. With a clockwise turn of the 
cam, the pin engages the hole and carries the 
strap over the work and clamps it. A counter- 
clockwise turn of the cam unclamps and retracts 
the strap. 


At that point, the pin clears the hole and further 
motion of the lever clamps the strap against the 
workpiece through the rise of the cam. On counter- 
clockwise motion of the lever, the pin re-engages 
the hole and retracts the strap clear of the work- 
piece. 

Otherwise, design is conventional. Other details 
are numerically designated as follows: Detail 5, the 
fixture base; and 6, 7, and 8, the cam bearing 
blocks, the work-locating anvil, and stud with com- 
ponents, in that order. 


Cliff Bossman 
Dayton, Ohio 
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Low-Cost Reamer 

The reamers and holders illustrated were de- 
signed by the writer for use in a jobbing shop 
specializing in manufacture of gears in small lots. 
Hole sizes ranged from 1 to 6 in. In addition to a 
low first cost, these reamers produce a smooth, 
round hole and have the further advantage of being 
expandable up to about 0.006 in. 

The blades are made from 14 x 1 in. high speed 
steel cut 1/32 in. longer than the required hole 
diameter. A 3/16 in. hole is drilled 14 in. from 
one edge. Another hole, breaking into it, is drilled 
axially on the center line and reamed for a No. 0 
taper pin. The blade is then slotted part way as 
shown in Fig. 1. A taper pin is driven lightly into 
the tapered hole, with about 1g in. projecting. 
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The reamer described consists of a floating 
blade and a holder. Fig. 1, at upper left, shows 
the blade after preliminary machining and 
hardening. Fig. 2, upper right, the blade after 
grinding; Fig. 3, center, the arbor for grinding 
circular relief, and Fig. 4, bottom, the reamer 
body or blade holder. 


The blade is then hardened and ground to 0.200 
in, thick and 0.937 + /— 0.005 in. wide, as shown 
in Fig. 2, upper right. The shot, which was previ- 
ously ground part way to prevent cracking during 
hardening, is then extended out to the end and the 
taper pin ground off flush with the leading edge. 
On reamers 21% in. or over in diameter only the 
cutting edges are hardened and the machining oper- 
ations done afterward. 

The circular relief is next ground, as shown in 
Fig. 3, center. Here, the blade is inserted in a 
grinding arbor provided with a 0.200 x 0.0935 
deep slot, which is 1, in. off center, and clamped 
by an end plate. The arbor is then mounted on 
centers on a tool grinder, and the relief ground and 
chamfered. The blade is then reversed and the 








































opposite edge ground, care being taken to maint 
the overall cutting diameter. 

The reamer body or holder, shown in Fig. 4, 
bottom illustration, is made in suitable diameters 
to accommodate the required number of blades in a 
given range. Its construction is closely similar 
the grinding arbor, the shank being turned to fit 
the holes in the turret tool holder. The blade is a 
slip fit in the slot, for sideways float, and is retained 
by a 1% in. diameter shouldered pin through the 
previously drilled 3/16 in. hole. The reamer blade 
can be expanded or contracted by driving the tap 
ered pin in or out from its seat. 

C. J. Anderson 
Low kport, nw. Y. 


Vise Jaws for Rounded Workpieces 


Easy-to-make vise jaws, such as illustrated, great 
ly facilitate the holding of round, rounded or odd 
shaped workpieces. The jaws are equally suited 
for bench or machine vises. The jaws, made ir 
pairs, have closely spaced half-holes in which pins 
are placed. As the vise is tightened, the workpiece 
adjusts itself between four pins—or, where shape 


requires, between three pins angularly located. 

















Round or irregularly shaped workpieces may be held 
the more securely by means of pins held in half holes 
drilled into the vise. 


A simple way to make the jaws is to clamp two 
pieces of steel together, the width and length being 
suited to the vise in which they are to be used. 
Holes 3g or \% in. diameter are then drilled into 
the mating faces, creating the halfholes. By not 
drilling quite through—as for bench vises—the 
pins are kept from falling through the holes. 

If used for long production runs, it is suggested 
that the holes be drilled with their centers slightly 
in from the face of the jaws, to retain the pins, as 
indicated by the lower sketch. To do this, a strip of 
steel may be clamped against the jaws, during 
drilling, to be discarded after drilling. This obvi 
ates later milling. 

Gerhard Wenke 
Los Angeles, Calif. 
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HE SUBJECT MATTER for this re- 
port has been chosen for its time- 
jiness since, as in World War Il, 
welding is destined to play an im- 
eportant role in the present defense 
program. To that end, and in line 


with the basic purpose of these Tool 
Engineering Reports, this manual 
on resistance welding will embrace 
methods and equipment broadly ap- 

cable to the general run of pro- 
welding rather than to any 


{ t 
on 


one parti ular application of class of 
\s the term implies, resistance 
welding effects union of metallic 


as a result of local re- 


ponents 


at the point of juncture, to 


In projection welding, shown at 
or “bumps” 


at which welding heat localizes. 


By A. E. Rylander 


the electric current passing through 
them. Heat, concentrating at the 
points of contact, almost 
instantly welding heat; 
then, applied pressure solidly fuses 
the components together. The basic 


point o1 
generates 


elements of resistance welding are 
further explained in the several il- 
lustrations. 

Resistance welding may be sub- 
classified as follows: projection 
welding, spot welding, seam welding, 
press and flash 
While alike in principle, and while 
their 
some instances, the equipment for 


welding welding. 


applications may overlap in 


each is designed to function within 
a range limited by the nature of the 


14, one component has projections 
In spot welding, B, 


fusion occurs between the components along the centerline of the 
Fusion occurs progressively between roller electrodes in 
seam welding, shown at C. 


elec trodes, 
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of Resistance Welding 


work, the composition of the mate- 
rial being welded, its thickness or 
and the 
shape’of the parts among other con- 


cross-sectional dimensions, 
siderations. 

Thus, projection, spot, seam and 
press welding are usually applied to 
sheet stock or parts made from sheet 
stock, 
applied to 


while flash welding may be 
end-joining of sheets, 
strips, tubing rods and bars through 
Practically all of the 
may be 


to torgings. 


ferrous metals resistance 
welded, stainless included; also such 
non-ferrous metals as monel, brass. 


Where, 


however, the ferrous metals usually 


aluminum and magnesium. 


call for alternating current, some of 
the non-ferrous metals may require 
use of direct current. 


Finishing Advantages 


\ particular advantage of resist- 
ance welding is that it obviates use 
of welding rods, flues, and all but 
the most preparation for 
Except for 
flash welding, which raises a flash 


nominal 
successful application. 
subsequent 


requiring trimming, it 


leaves a smooth surface devoid of 
weld spatter, scale or other surface 
defects. 


can be 


Another advantage is that ii 


unskilled 


performed with 

















labor; as a result, women are com- 
ing into the welding picture in in- 
creasing numbers. 

Still another advantage is that the 
equipment is self-contained. The 
essential elements of a _ resistance 
welder are the machine itself, the 
electrical controls, the copper—or 
copper alloy—electrodes, and means 
to apply pressure on the work by the 
electrodes, the latter also known as 
“dies” or “guns”. The pressure me- 
dium can be air, fluid or mechanical. 
With these elements in mind, we will 
discuss the several sub-classifications 
in some detail and in the order in- 
troduced above. 


Projection Welding 


In projection we!ding, one of the 
components—usually the thicker of 
has a bumped-out “hump” 
or projection for 


the two 
localization of 
When welding the 
parts, this projection is centered be- 
tween the electrodes of the welding 


welding heat. 


machine. As the mating surfaces be- 
come incandescent the components 
are pressed together by the elec- 
trode until the main surfaces are in 
tight contact, when the weld is com- 
pleted. 
taneous to all practical purposes. 


The entire cycle is instan- 


As may be inferred from the 
term, spot welding implies one or a 
series of spotted welds of compara- 
tively small diameter and propor- 
tionate to the diameter of the elec- 
trodes. Except that the main sur- 
faces are in contact at the start of 
the weld, and that the heat localizes 
directly on these surfaces in line 
with the electrodes, rather than at 
the projection, the principle is the 
same as for projection welding. The 
equipment for either may usually 
be used interchangeably since in 
in all cases of resistance 
welding, for that matter—the welds 
are made under pressure. 


both cases 


Analogous to Riveting 


Because it serves the same basic 
purpose, spot welding may be con- 
sidered as broadly analogous to riv- 
eting, yet having the advantage that 
there are no holes to drill or rivets 
to insert. On certain application, 
therefore, and especially in the case 
of thin sheet stock where the metal 
may rupture before the weld pulls 
apart, spot welding is considerably 
faster and consequently less expen- 
sive than riveting. 
the choice between the two would 


Since, howev or. 


depend largely on the nature of the 


assembly and the thickness and 


Elements of typical resistance welder. At 1 is the housing; 2, the 
low-voltage, high current transformer; 3, primary coils; 4, tap switch; 
5, welding timer; 6, power interrupter; 7, foot switch; 8, secondary 
loop; 9, bands from electrodes to secondary; 10, electrodes; 11, 
eylinder which exerts electrode pressure on work. 
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Above, the flow of alternating 
current in resistance welding. 


composition of the material. this 


statement may need to be qualifi 


Assume an assembly com prise 
of a formed stamping and a cov 
plate of 16 gage steel which 

join. would require twelve rivets 
Further assu 


ing that either operation would 


twelve spot welds. 


performed automatically with n 
tiple guns all acting simultaneous 
ly. and that the basic design a 
timing of either machine would 


closely alike; 


would show any appreciable saving 


then, neither meth: 
over the other as far as the actua 


joining is concerned. Output 

either would be 200 or more p 
hour. Howeve r, the riveted joint 
would entail punching holes and ir 
serting rivets, plus extra handlings 
therefore, the creater overall saving 


would be effected by spot welding 


Portable Welders 


Further 
spot welding may be done on presses 


analogous to_ riveting 
or with portable guns which, super 
ficially, compare with the alligator 
scissors or C-type frames of port 
able hydraulic riveters. Just as the 
dies of a riveter close under hydra 
lic pressure, so the electrodes ol 
welding gun close under air or 

however, 


pressure. Usually, 


latter is used only when req 
electrode pressure exceeds 60 
rated capacity 
standard air-operated welder 


the ordinary 


The essential elements of a 
able gun welder are the same a 
resistance welding in general, a 
scribed above, the main diffe: 
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[his air-operated, 12-station 
dial feed welder assembles small 
electrical parts at speeds up to 
1000 units per hour. 


that the “gun” itself is de- 
hed from the main unit. Air. 
water for cooling, are supplied 
nominal line pressures; when, 
wever, hydraulic pressure is re- 
red, an air-hydraulic booster is 


nted on the transformer. 


Seam Welding 

Whereas projection and_ spot 
ling effect junctures at spaced 
ervals, seam welding produces 
to all practical purposes is a 
tinuous, tight seam. Otherwise 
principle is the same as for 
ection and spot welding, the 
iin difference being that roller 
ctrodes are used. It might be ex- 
ined. however. that penetration 
welding heat fluctuates in direct 
o to the cycle of the alternating 
rent and the speed of the work 
ece through the roller electrodes. 
s, the penetration will be deep- 
at the points of current surge 
hough the generated heat would 
1 to bridge these gaps. That is 
less it is desired to space the 
lds, which can be done with tim- 

the power surges. 
he weld may be longitudinal, as 
the lengthwise seam of a range 
iler or similar units, or circular, 
for the welding of the bottom to 
cylinder. Or, it may be of in- 
efinite length, as in the welding 
gether of strip stock or long 
essed steel channels o1 shapes. 
ong the more unusual applica 
ms may be mentioned the seam 
elding of cylindrical filter screens. 
Because the electrodes are in con- 


tact with the work for a considerable 
interval of time, as compared to the 
more or less intermittent operation 
of spot welders, cooling is a “must” 
in seam welding. This may be done 
in two ways: by circulation of wate 
through the electrodes or—as per 
usual practice—by flood cooling ap 
plied externally. 

Considering that at least one of 
the electrodes is power driven, in- 
ternal cooling naturally involves 
provision to prevent leakage around 
the bearings although, in the ma- 
jority of cases, this would have no 
deleterious effect on the weld. Where 
internal cooling is used, the wheels 
proper may be cored out and rims 
pressed onto them. The latter, 
rather than the wheels themselves, 
are interchanged should electrodes 
of different face width or shape be 
required. 


Simple Guides Used 


The tooling for seam welding is, 


usually, but not always, designed 
along comparatively simple lines 


and consists mainly of providing 
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suitable guides or cradles for the 
parts being welded. Should one de- 
cide to seam weld continuous strip, 
for example—and this would be 
a rather unusual application—it 
would not be necessary to provide 
roll feeds as in punch press opera- 
tion, since that function would be 
performed by the rotating elec- 
trodes. One would merely provide 
strip-guides, a coil stand and, pos- 
sibly. a coiler. However, tooling will 
be discussed later in this report. 


Press Welding 


Embracing spot welding. but on a 
more ambitious scale, press weld- 
ing may be likened to punch press 
operation in reverse. That is, in- 
stead of forming metal or punching 
holes, it joins previously formed 
metallic components in size ranges 
running from small assemblies, hav- 
ing multiple welds, to complete au- 
tomotive side panels, roof and 
underbody sections to fender as- 
semblies. 

The method employs a press, com- 


parable to a punch press in its oper- 


Hydraulically-operated press-type multiple spot welder designed for 
automotive production. Welder spots 212 welds simultaneously with 
a balanced load across a 3-phase system. Lower die is then indexed to 
make another 212 welds. Production is about 175 assemblies /hr. 
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The filter screen above is a 
good example of high produc- 
tion seam welding of small parts. 
Screen is made on a roll-type 
seam welder. 


ation and small or large depending 
on the size of the assembly and 
further involves die sets incorporat- 
ing anywhere from a few to several 
hundred electrodes or “guns.” In 
nicety of design and workmanship, 
these multi-electrode welding units 
will compare favorably with preci- 
sion engineered punch press units, 
the main exception being that the 
limits of tolerance between electrode 
centers are somewhat more flexible. 
This, of course, is due to the fact 
that the “punches” do not have to 
enter the mating “dies.” 


Press Welder Tooling 


While superficially complicated, 
in view of a multiplicity of wiring 
and manifolding incidental to water 
cooling, the tooling for one of these 
die sets is essentially simple. The 
individual guns are comparable to 
standard hole punching units and. 
like them, may be spaced in any 
order to suit a specific pattern of 
weld spotting. Like hole punching 
units, they are also salvable and in- 






terchangeable; consequently, the die 
sets may be reworked to suit model 
changes. However, design and man- 
ufacture of these die sets is a spe- 
cialty; as such, they are factory 
built although the user plant may 
have a department devoted to their 
servicing and reworking. 

On the whole, fixtures for press 
welding are patterned along simple 
lines and consist mainly of rest pads 
and locating points for positioning 
of assembly components. When re- 
quired by the nature of the assem- 
bly, a judicious disposition of hold- 
ers and clamps may be necessary 
although, once the electrodes are 
brought into contact with the work- 
piece, the air pressure is usually 
sufficient to solidly clamp the parts 
together. In the majority of cases, 
the fixtures may be skeleton weld- 
ments made up of structural shapes 
and steel plate. 


Flash Welding 


In addition to the other essential 
elements incidental to 
welder design, the conventional 
flash welder embodies a stationary 
and a movable platen although, in 
special case, both platens may be 
movable and may further include 
rocking heads. These rocking heads 
are necessary to permit head-on in- 
sertion of such items as tubular bent 
shapes, such as metal chair frames, 
to cite an example. The electrodes, 
of copper or copper-alloy, also serve 
as fixtures. Like the smaller elec- 
trodes used for spot welding, they 
are water cooled 


resistance 


here a stark ne- 


In flash welding, parts are loaded on fixtures, one of which is mounted on the stationary, and 
the other on the movable platen of the welder. Movable platen moves until parts meet, then cur- 
rent is applied. A final squeeze is imparted, then after short pause movable platen retracts to load- 
ing position. Flash is subsequently trimmed off in a flash trimmer. 










cessity due to the high heat gene 
ated during a comparatively p; 
tracted welding cycle. 

In welding, the component par 
are loaded into the fixtures with | 
platens in retracted position. 1 
movable then 
rapid traverse to near contact of t 
parts, 


platen advances 


slows until their ends me 
under pressure, when the abutting 
surfaces flash to incandescence. Th 
movable platen then advances ur 
der pressure to 
“squeeze.” 
dwell, to 


impart a fina 
After a 
permit the weldment t 
coalesce, the ram recedes to loading 
position. The cycle repeats. 


momentar 


End Preparation 


When flash welding tubing, sheet 
or solid bars. 
to bevel or 


abutting ends 


it is usually necessary 
otherwise prepare the 
as illustrated on the 
schematic diagrams. Forgings, to 
preparation 
however, it is not usually necessar 
to prepare the ends of pressed ste 
parts 
stock. 


may require prior 


made of comparatively thi 


As compared to spot or sea 


which leaves the 


smooth, flash 


welding. surfact 


welding raises a col 
siderable flash which, in the major 
ity of cases, must subsequently be 
trimmed. On symmetrical parts, as 


where the point of juncture is i 


line, this is done in a flash trimmer 
Internal flash lines may 


in a flash trimmer 


be removed 


In certain cases. it may be adva 


tageous to trim the flash immedi 
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right is a tool setup ap- 
plicable to flash trimming a 
weldment such as that shown on 
70. Since parts were 
trirmmed immediately after weld- 
and while still plastic, they 








we supported against cutter 
thrust as indicated. Broach teeth 
we inset at alternate 30 deg 





wngles on the broaching bar. 










after the part is discharged 
the welder. The reason is that, 
: it has cooled, surface scale may 
so hard that the trimming cut- 
dulled after a 







become few 








sses: however, this can be obvi- 

d to some extent by trimming 

vhtly below the surface metal 
is; where the nature of the 





rk so permits. 





Naturally, trimming while hot en- 





s complications, especially so in 





case of tough alloy steel weld- 
For one thing, the part will 

it red heat—from 1000 to 1300 
eg | heat-plastic 
id subject to distortion under cut- 
The hot metal will also 
end to weld itself to the cutting 
iis. What with heat and all, this 
mdition is destructive to the trim- 





nts 





and therefore 






g thrust. 








y tools. 





In this connection, we are repro- 





ing an illustration of a trimming 
taken from “Practical Applica- 
of Carbide Tools,’ December 














per piece; L 









mum length of electrode contact. 
workpiece. At right is flash welding of solid bars. 
recommended end preparation is to bevel one workpiece on bars 4 in. OD or larger. 
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CARBIDE INSERTS 











SUPPORTS 














BROACHES 











1950 issue, The Tool Engineer. This 
tool, as shown above, is aptly ap- 
plicable to trimming the flash from 
the part illustrated in the diagram 
70. This broaching 
tool, with insets of a special grade 
of carbide angularly spaced, in a 


on page is a 


broaching bar, to produce a shear 
cut. 


Hot Trimming 


The part is supported against 
broaching thrust and the trimming 
is done in two passes. Here, how- 
ever, it makes no difference which 
of the 
is trimmed first as long as both are 
done while the part is still hot. It 
may be remarked that the tool il 
lustrated up for an 
shift, at a high rate of output, and 


even then required only nominal re- 


flashes—inside or outside 


stood entire 


sharpening. 
The value of shear cutting, wheth- 
for cold 


er Oo! 


At left, a diagram of flash welding tubing and flat sheets. Key to symbols: 
ing; B, material lost; C, final die opening; D, total flash-off; H, total upset; J 
M, initial extension over workpiece. OD is outside diam of workpiece; S, mini- 
On details 1 and 2, when T is 3/16 in. or more, bevel one 


Tabulations are 





hot flash trimming, 





cannot be over-estimated. For one 
thing, it slices the flash rather than 
gouges, as teeth set crosswise would 
do; therefore, it considerably 
duces the tendency to tear. In addi- 
tion, the angular of the 
broach teeth tends to push adhering 
metal thus, the teeth 
are self-cleaning to all practical pur- 
poses. Alternating their angular re- 
lation, as shown, cancels out the ex- 
cessive side thrust that would occur 
with teeth angled in one direction. 


re- 
setting 


to one side; 


Accessory Tooling 


While welding machines cannot 
be classified as machine tools per se, 
like that of 


may be considerably 


their overall efficiency 
machine tools 
enhanced through use of auxiliary 
tools and appliances. For example, 
magazine and hopper feeds may be 
used to feed smaller, selected parts 
and to accurately position them on 


mating parts. 








1, initial die open- 
K, material lost 


same as at left. On detail 3, 
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This hopper feeder, used by a 
producer of pressed steel parts, 
feeds and positions clinch nuts 
into pressed steel components as 
fast the operator can load and 
unload. Feed rate is integrated 
with the welder. 


Thus, the operator need only han- 
dle the and posi- 
tion it under the electrodes. therebv 
materially 


main component 
reducing the time other- 
required to handle and sub- 
assemble parts. While the 
illustrated is a special de- 


wise 
several 
hopper 
sign for feeding and _ positioning 
clinch nuts into pressed steel com- 
ponents, standard hoppers may be 
for selective 


advantageously used 


feeding of small symmetrical parts. 


Magazine and hopper feeds may 
further be used in combination with 


dial feeds for even greater saving of 
time; however, the time interval be- 
tween index cycles is usually sufh- 
cient for loading of one or several 
parts. 
mobile 


In the manufacture of auto 
frames, dial 


vertical 


for example, 


feeds in combination with 
flash used to 


assemble such items as body brack- 


welders are weld- 


ets. The component parts are man- 
loaded but 
ejected, all at a high output rate. 


ually automatically 
Dial feeding is particularly applica- 
ble to production welding in the 
electrical industry. 


Tooling Recommendations 


As previously stated, tooling for 


resistance welding is patterned 
and in 
cases involves nothing more than the 
machine and its electrodes. The 


work be held by And 


even where fixtures and holders are 


along simple lines, many 


can hand. 
required, each job calls for its pe- 
culiar design. 

However, the same general prin- 
ciple of good tooling practice that 
apply to metal processing in general 
are also applicable to resistance 
welding. With some variations, these 
principles may be covered in the 
following recommendations: 

Keep all magnetic materials, such 
as iron and steel, out of the throat of 
the welding machine; also, insulate 
all gage pins, clamps and other de- 
tails. Protect moving slides, index 


pins, and all accurate adjusting or 


locating devices from flash 

that the fi 
for the 

due consideration to ease ¢ 
the ope 
work tends to 
the electro 
provide knockouts oO! st 
These add to 
further 


stationary 


tion to imsuring 


( orrectly designe d 


tion and safety 
Where the 


the fixture, or to 


for 


ope rator 
boost 


conve 
and output. b 
affected 


field of the machine 


parts are 
magnetic 
and 


holding parts 


should be ot 


to prevent movement or heating a 


to the magnetic field 


With regard 
the throat as small as possibl 


iob 


replaceable, and 


a given welding 
trodes readily 
vide sufhcient water cooling to 
vent overheating. As 


them 


lar as poss 


wate! cool ( lose to the 
adjustme nt 
also, check welding 


all 


members of 


Provide lor 


wear: 


application. In cases, 


current-carrying 
quate cross section, and run as 


the 


as possible to electrodes 


use the fewest possible 


ont 


connections in the secondary 


cult 
Feeding Problems 


the 


Because 


clamp han 


press 


pro\ 


resistance welder 


| 


non-magnetic mater 


Make all el 


a high-production tool, it is essent 


that 


feeding of 


provision be made for 
parts 
disposal of the 
Here, 


certain 


and equally 
finished weldm« 


howevel! one works unde 


handicap as 
punch press 


For 


the latter permits stacking of bl 


operation. 


and nesting of formed stam; 


these may be so encumbered 


interterences after 
Stat king 


entirely 


we Iding th 
derly practl ally 


IM poss! le 


Automatic multi-spot welder 
left welds rear window r 
forcements to roof panel, m 
ing 60 welds on each assem! 
Unit is hydraulically operated 
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electrode 












some other applications of re- 
ince welders. At A and AA is 
ctro-brazing, with carbon 
wks replacing copper elec- 
ides. At B, electro-working, in 
tich rod is heated and pulled to 
oduce pointed ends. Electro- 
ipsetting is at C, and electro- 
forging at D. Electro-riveting, in 
which rivet is heated and headed 
inder pressure, is at E. 















Then too. the weldments come 


hot and may have to be handled 






deterrent to 
stacking. the 
sual practice is to chute them into 
then be re- 
truck or crane lift. Such 


practical con- 


further 
Therefore, 





th tongs, a 





rderly 





te boxes which may 





ove i bv 





entirely 





lisposal is 
dering that the heated state of the 


eldments precludes immediate sec- 










l-operation work. 

It often happens, however, that 
eldments may have to be stress 
nnealed immediately after weld- 





g; then the practical thing is to 





ite them directly onto a conveyor 





h in turn transports them to the 





nealing oven. In any event, fore- 
ught directed 
iterials handling and a plant lay- 





must be toward 






that, as far as possible, at once 








ecludes bottlenecks and provides 






free flow of material. 





Applications Unlimited 





it can be in- 
red that the applications of re- 
tance welding are practically un- 


From the foregoing, 


nited; in fact, it may be consid- 
ed as the most universal of all 
thods for metal processing. Fur 








This 


sizes, 





tube mill welds, scarfs, 
straightens and cuts to 
length steel tubing at a rate of 
15,000 to 45,000 ft per day. 
fubing is formed in one con- 
tinuous length in 7 steps. 
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CARBON BLOCKS 





ELECTRODE CLAMPS 
on wear 
oq =a 
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thermore, one has recourse to a wide 
and 
equipment 


equipment, while 
much of the standard 


overlaps in its functions, one may 


variety of 


also avail oneself of special, single 
purpose machines designed for spe 
cific applications. 


Welded Weave 
The 


might not readily associate welding 


uninitiated, for example 


with weaving; however, special ma 
chines for manufacture of wire fab 
ric and screen will compare favora 
bly 
product with textile looms. A ma 
chine of this type is shown on page 
74. Further 
tility resistance 


and economy of 
















in both output and quality of 


indicative of the versa- 


welding is the tube mill, of which a 


typical example is shown below. 


4 combination form-rolling and 


welding machine, it forms tubing 


pipe 
ind trims the seam and cuts 


and continuously from. strip, 
welds 
the tubing into required lengths, all 
on automatic cycle. 

[he resistance welder may also be 
ipplied to work entirely outside of 
welding; such. for example, as elec- 
tro-working. in which a rod is heated 
between clamp-electrodes and then 
pulled apart to form such items as 
rake teeth and other pointed parts; 
electro-upsetting. analogous to forg- 
ing. in which bar stock is heated as 
described above and then pushed to- 
gether to form bulbous shapes and 
electro-riveting, in 


flanges: and 

























Comparative manufacturing process data 
for spot and projection welding, shown 
respectively in left (carbon steel only) 
and right tabulations. Letter symbols des 
ignate elements as follows: T, thickness 
of each workpiece; W/T, weld time 
cycles (60 per second); F, net electrode 
force in Ibs.; A, approximate welding cur 
rent at electrodes in amperes (60 cycles 
a-c); C, designates low carbon steel and 
S, stainless steel (projection welding only) 
Note that while the electrode force—F 
and welding current for low-carbon and 
Strainless vary, weld time is the same 
for both 


which the rivets are coincidentally 
heated and headed. 

In a related sense may be men- 
which 
lapped or scarfed parts are joined 
with brazing foil or spelter under 
pressure of the electrodes 
in this case, 


tioned electro-brazing, in 


which, 
imply carbon blocks. 
And electro-forging, used in fabri- 
screen and grills. 
However. both of these applications 
come under the head of welding; as 


for the others, they might also be 
done with induction heat. 


cation of heavy 


Resistance welding plays an im- 
portant role in the automotive and 
allied effects 
economies out of all proportion to 


industries, where it 
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SPOT WELDING 











T W/T F A 

In 
0.010 4 200 4,000 
0.021 6 300 6,100 
0.031 8 400 8,000 
0.040 10 500 9,200 
0.050 12 650 10,300 
0.062 14 800 11,600 
0.078 21 1100 = 13,300 
0.094 25 1300 | 14,700 
0.109 29 1600 = 16,100 
0.125 30 1800 =17,500 

capital investment. Here, applica- 


tions can be on a colossal scale; on 
the other extreme is the butt-weld- 
ing of copper rod in wire mills, 
prior to drawing. The welders used 
for this purpose are small enough 
to be held in the palm of the hand. 

Included in the gamut of appli- 
cations is the manufacture of toys. 
metallic furniture and household 
appliances, pails and buckets, elec- 
trical appliances and so on ad in- 
finitum. And while space limitatiors 
preclude inclusion of more than a 
few of the many types of resistance 
welders, and their applications, this 
report nevertheless embraces stand- 
ard practices and applications. 


Fabric welder below produces fine-mesh wire fabrics in widths up to 


19 in. 


Cross wires are automatically cut and spaced, and welded to 


longitudinal wires at a rate of 160 wires per minute. 











0.014 
0.021 
0.031 
0.044 
0.062 


0.078 
0.094 
0.109 
0.125 


PROJECTION WELDING 


c 


175 
300 
400 
400 
700 


1200 
1200 
170 
1700 


S 


300 
500 
700 
700 
1200 


1900 
1900 
2800 
2800 


A 
Cc 
5,000 +5 
6,000 4,7 
7,000 5,7 
7,000 6.06 
9,500 7,5 
13,000 10,0 
14,500 10,00 
16,000 13,00 
17,000 14,001 
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panel prior to roller spot weld- 
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Report 
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appear in May 


issue, The Tool Engineer. 
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Fool Engine t 


Our defense is in the 
spirit which prized liber- 
ty as the heritage of all 
men, in all lands every- 
where. Destroy this 
spirit and you have 
planted the seeds of 
despotism at your own 
doors. A. Lincoln 
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From the Battery to the Bronx 


NEW 


Tool Engineers Will Stream in to Mobilize Technical How-To for Defense 


Speakers to Reveal New Highs in Machining Speeds, Precision Production 


ERHAPS YOU'VE always thought 

of New York as self-sufficient in its 
high strung, money mad rush. New 
Yorkers seem to think so, too. But with- 
out engineering their town would lit- 
erally fall apart. their frantic hurrying 
slow to a turtle’s pace. 

Towering skyscrapers would lurch 
and plunge to the street. High-speed 
trafic tubes and tunnels would collapse 
with the weight of tons of water. 
Bridges that lace Manhattan to sur- 
rounding boroughs would twist and sag. 
Express elevators would fall, or leap 
uncontrolled through roof housings. 
Subways would cave in like trampled 
mole runs. Even the gallant lady carry- 
ing the torch for Liberty would keel 
over in the brutal, harbor winds. 
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YORK Is an Engineer’s Town |: 


Behind each of the city’s engineering 
masterpieces were tools. Dies to draw 
the 26,474 wires of 0.196 in. diameter 
that make up yard-thick cables sup- 
porting the George Washington Bridge. 
Precision equipment to test the wire to 
225,000 Ib psi. Presses to form the more 
than 150,000 tons of structural steel in 
its span and towers. Look it over from 
a tooling standpoint while you're in 
town for the Society’s annual meeting, 
March 14-17. 

For 60 years a small monument has 
been reminding New York of its de- 
pendence on the metal working indus- 
try. It was during another convention 
there that the three great steel associa 
tions of America, England and Ger- 
many joined with international en 


o}- 
gl 





By Doris B. Prat 


neering societies to honor Alexander 
Lyman Holley. 

The memorial erected to him 
Washington Square Park by “engineers 
of two hemispheres” cites him as “f 
most among those whose genius 
energy established in America and 
proved throughout the world the ma 
facture of Bessemer steel.” 

As a result of Holley’s original 
provements in design whereby lar 
scale production of steel was acco 
plished, metal working in and arou 
New York has become an import 
industry. It serves clothing, food p 
cessing, publishing, construction, a 
craft, shipbuilding and other manuf 
turing activities in the metropolit 


New York-New Jersey district. 
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“all 





1 area plants predominate 
peakers participating in the 
i| sessions on the ASTE pro- 
ir papers include five on new 
So] ts in pressworking of metals, 
erning machining, six about 
and quality control methods, 
on tooling, in addition to 
neral and highly specialized 


New Figures on Carbide Cutting 


The manuscripts indicate revela- 





new concepts in practical ma- 
ty measurement, as well as 
achieving machine speeds far 
ss of average current practice. 
br example, with carbide tooling, a 
)20 
lly taken on SAE 1030 steel, running 
1435 sfm, with cutter and tool still 


in. chip load has been success- 





room temperature at end of run. 
Using a high-rake-angle, staggered- 
oth cutter of super-high-speed steel, 
-1113 steel has been milled at the rate 
f 350 sfm, 20 ipm feed, with 0.009 in. 
hip oad per tooth. 

{ two-man symposium on machine 
tool mounting for vibration dampening 
will make significant contributions to 
jmprovement in forming and machining 
metals and extension of machine tool 
and tool life through eliminating injuri- 


ous vibrations. 


Report Tests on Tapping Torques 
Members will acquire a broad view- 
point on inspection and testing. They 
will hear reports of modern findings on 
strain gaging and brittle coating for 
stress tests. Along the same vein are 
discussions of a wide range of programs 
for continuous and automatic gaging; 
ilso methods of employing optical pro- 

ection as a tool in quality control. 
One manufacturer considered his 
presentation before the Society im por- 
lant enough to run a series of special 
tests to determine torques developed in 
tapping. All factors entering the prob- 
lem have been considered in these tests. 
Most of the speakers will augment 
lectures with slides, films, charts, 


} 


les or other demonstration mate 


Papers Available at Nominal Cost 
iid listeners in following the lec- 
s, preprints of their papers will 
listributed. The entire collection 


ipers, plus the written discussions, 
be ordered at $2.50 per set. Single 
rs are 50c per copy. 

each talk is concluded, two ex- 
in the specific field will read their 
ired comments on the paper. Any 
doubt may be 
ed up by questions from the floor 
g the oral discussion period. Thus 
subject will be 


ts remaining in 


thoroughly cov- 
to the extent of the audience's 
cular requirements. 
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In initiating the 
written opinions by 


presentation of 
authorities, the 
Society aims at national meetings of a 
scope and pattern already 
fective in 


proven el- 


other leading professional 


societies. 


BBack in Cw War days Alexander 
Holley wrote a 
ordnance and 


treatise on 
Today’s tool 
engineers will sit down with ordnance 
officers for a frank exchange of infor- 
mation on the production of defense 
materiel. Wednesday evening Lt. Gen. 
K. B. Wolfe, deputy chief of staff for 
materiel, U. S. Air Force Headquarters, 
Washington, D. C. will lead a Mobiliza- 
tion Technical Know-How Conference 
with an address, “Military Importance 
of Tool Engineering.” 

After General Wolfe’s talk the forum 
will be open for questions from both 
sides of the rostrum. Assisting the gen- 
eral will be Colonel John S. Walker, 


military 
armour. 





During an international convention 
of steel associations in 1890, “engi- 


neers of two hemispheres” erected 
this monument to Alexander Lyman 
Holley, the father of modern Amer- 
ican steel production. Today thou- 
sands pass this memorial to the 
foremost U. S. steel plant engineer 
and designer of his time unaware 
of its significance. 


deputy district chief, New York Ord- 
nance District, and Captain Carlyle L. 
Helber, Bureau of Aeronautics general 
representative, Eastern District, New 
York Naval Shipyard. 

As chief of the production division 
of the Air Materiel Command, General 
Wolfe was responsible for the initiation 
and operation of the U. S. Air Force 
World War II aircraft program. Colo- 
nel Walker’s assignments have taken 


him to arsenals and ordnance works 
around the country. Broadly experi- 
enced in aeronautical engineering, Cap- 
tain Helber has made significant con- 
tributions to an international standard- 
ization program and in the development 
of the Air Documents program. These 
engineers represent the air, land, and 
sea arms of the military service. 

Moderator for the forum is Roger F. 
Waindle, ASTE third vice-president. 
President Herbert L. Tigges and Sec- 
ond Vice-President Harold E. Collins, 
complete the Society’s official repre- 
sentation on the platform. All are ex- 
perienced in ordnance production from 
manufacturing or procurement stand- 
points. 


To See Tooling on the Job 


But there’s still more technical meat. 
Eight companies in the vicinity are 
opening their plants to the Society. 
Their ideas on tooling may be just what 
you need in your own applications. In- 
tricate machinery, extreme accuracy, 
and high production characterize the 
activities of these factories. 

An officer of one of these companies 
will give the banquet address Friday 
evening. Richard F. V. Stanton, execu- 
tive vice-president and general manager 
of American Machine & Foundry Co., 
Brooklyn, will discuss the tasks the tool 
engineering profession faces to protect 
the American economy for defense and 


peace 


Is Former Ordnance Chief 

An ASTE’er, Mr. Stanton is a lieu- 
tenant-colonel in the Army Ordnance 
Reserve, was formerly chief of the 
Ordnance Small Arms Division at Hart- 
ford. He chairmanned a war tooling 
session at the Society's War Production 
Conference Semi-Annual Meeting at 
Springfield, Mass., in 1942. 

For the benefit of early arrivals and 
official representatives attending Wed- 
nesday meetings of the board of di- 
rectors and house of delegates, the reg- 
istration desk will be open Tuesday 
evening on the second floor foyer of 
the New Yorker. Registration will con- 
tinue all day Wednesday and through- 
out the convention. Everyone is urged 
to register upon arrival to prevent pre- 
session jams that may delay the open- 
ing of technical meetings. 

Bring Membership Card 
member- 
facilitate registration. 
should be prepared to 
show their identification with industry. 


Presentation of a current 
ship card will 
Non-members 


(Accompanied by instructors, groups 


of students from local engineering 
admitted to technical 
according to plans of the 
chapter Membership Committee. 
Following a practice inaugurated at 


the Philadelphia exposition last spring, 


schools Ww ill be 


sessions, 
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a copy of this convention issue of The 
Tool Engineer will be given to each 
registrant as the official program. 

Technical sessions will be held on the 
second, third, and fourth floors of the 
New Yorker at 9:30 a.m., 2:30 and 8:00 
p.m. Plant tour buses will leave the 
34th Street entrance of the hotel 
promptly at 9:00 a.m. The banquet will 
be served at 7:00 p.m. in the Grand 
Ballroom, preceded by a brief reception 
in the ballroom lounge. 

































oot 


Everything has been arranged to save 
time and effort for the visitor. Trans- 
portation lines fan out from the New 
Yorker. It is close to the new Port 
Authority Bus Terminal, a convenience 
for commuting members from sur- 
rounding towns. 


Banquet tickets will be sold at the 
registration desk. Regular Society 
services also will be available. Hand- 
books may be ordered, dues paid, mem- 
bership emblems purchased, member- 
ship applications filed, and address 
changes recorded. Headquarters per- 
sonnel will be on hand to discuss mat- 
ters of especial interest to individual 
members. 


Headed by Harmon S. Hunt, a past 
chairman of Greater New York chap 
ter, the host chapter committee will 
handle registrations for plant tours and 
ladies events, and physical arrange 
ments for other activities. 

Executive Secretary Harry E. Conrad 
is convention manager. John S. Eacock, 
his assistant, will be in charge of reg 
istration. Frank W. Wilson, national 
program secretary, will coordinate tech- 
nical activities. In his capacity as book 
editor, Mr. Wilson will welcome con 
tributions from members for the new 





die design manual the Book ( 


Mittes 


is compiling 


See the Sights Over the Weekend 

With the meeting closing 
noon, most members can st 
day to see the town and still get } 
to business Monday morning 

There’s plenty to do and see in this 
city that was the country’s firs 


apita 
and is now headquarters of the Unite 
Nations. Starting downtown t] 


Wall Street section there’se the Sy} 
freasury Building on the site of Feg 
eral Hall where Washington took his 
oath of office as the first president 
You can identify it by the st tue 
him at the entrance 

In the graveyard of Trinity Chure! 
founded by Royal Charter in 1697 
Alexander Hamilton and other not 
Americans slee p Che New York Stock 
Exchange has a visitors gallery op: 
weekdays and Saturday mornings 
was founded during Washington’s 
ministration, to pay for the Revolutio1 
only a few blocks from its prese 


location 


Fraunces Tavern. the scene of G: 
eral Washington’s farewell to his of 
cers, 18 a publi shrine You cai 


lunch there, too 


Village Has Arty Atmospere 

Below Washington Square \ 
Greenwich Village is a quiet 
water inhabited by artists and writ 
Its quaint streets, curio shops and 
turesque outdoor art shows have str 
tourist appeal 

For a night on the town the 
Broadway and the mid-town enterta 


ment district if ilture’s your 11S 


From top: The Peters, Ted and 
Dennie, are one of the talented 
teams of entertainers who will per- 
form at the ASTE banquet. The 
medieval metal worker’s art is pre 
served in this collection of armour 
it the Metropolitan Museum of 
Art. A democratic organization, the 
Union Twist Drill Employees’ Gle« 
Club is a cross-section of the com 
pany from sweeper to executive. 
Led by Director Ernest J. Hills, th 
Athol, Mass. singers will give a con 
cert at the Society’s annual dinner. 
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Carnegie Hall, the Metropoli- 
ra House or the city’s museums. 


\ lar trysting place, the Cloisters 
of the Metropolitan Museum of 
Ay Fort I'ryon Park has an inter- 


ollection of medieval art. Sports 
ll make a beeline for Madison 

si e Garden 
Columbus Circle commemorates the 
erer of this country. Nearby on 

Ce i| Park West is a monument to 

oes of the battleship Maine. 

¢ the East River the new United 

Nations Building looms like a tall, 
sided water 

Many high points of interest will be 

ided in the program for the ladies. 
take a bus through Long Island 
United Nations Assembly at 

Lake Success, with the privilege of 

hing at the U.N. cafeteria. 

\ sightseeing tour will lead through 
ntial, educational and cultural 
rs in uptown New York, and 

(wo big department stores will take 

women behind the scenes, show 
how merchandise is handled be- 
ind after it is sold, how it is 

for quality and performance. 





visitors will see personnel train- 

nd service departments, a candy 

a fashion photo studio. A fine 

ilty shop will put on a fashion 
w brunch. 


enings there will be trips to Hay- 

Planetarium, radio and TV studios, 

shopping expeditions. 

‘othing has been overlooked to give 

ybody a pleasant and _ profitable 
lhe detailed program of events 


ws on subsequent pages. 


Night, center: The statue of Wash- 

igton in front of the Sub-Treasury 
Suilding marks the site where the 
irst president took his oath of 
fice when New York was the na- 
ion’s capital. Below: ASTE ladies 
ttending the convention will see 
he Easter heavens projected on the 
ome at Hayden Planetarium. 
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Left: This marble figure flanking 
the New York Customs House en- 
trance is one of 12 representing 
seafaring powers that have contrib- 
uted to world commerce. Center: 
In the Governor’s Room at City 
Hall you can see the desks of the 
first three presidents of the United 
States. Right: Visitors to an open 
air art show in Greenwich Village 
watch an itinerant painter and his 
dusky subject. 

































American Society of Tool Engineers 
10700 Puritan Ave 
Detroit 21, Mich 


Please send me a full set of 19th 
Annual Meeting papers and discussors 
comments as soon as they are available 

Attached is check for $2.50 to cover 
cost of preparation and mailing 


Name 
Address 


City State 


Zone 


Clip and mail with remittance 
payable to Society. 


































Col. J. S. Walker 








Program 
19th Annual Meeting 


American Society of Tool Engineers 


Hotel New Yorker, New York City 


Wednesday, March I4 


8:30 A.M. 
Registration Opens, Second Floor Foyer 


(Advance registration, 8:00 p.m. Tuesday) 


Speakers 









Lt. Gen. K. B. Wolfe 


S. D. Brootzkoos F. W. Curtis 


® 





F. G. Tatnall Greer Ellis 





Harry Pelphrey 1. W. Hutchison, Jr. H. E. VanValkenburg 








March 14-17, 195] 


Wednesday. March I1 
9:30 A.M 
Board of Directors Meeting, East Room, Fourth Floo: 


House of Delegates Caucus and Meeting, Parlors F ar 
Fourth Floor 


8:00 P.M 


Mobilization Technical Know-How Conference, Grand B 


room 


Moderator, Roger F. Waindle, ASTE Third Vice-Presid: 


T 


Military Importance of Tool Engineering, an address by Liv 
tenant General Kenneth B. Wolfe, Deputy Chief of St 
for Materiel, U. S. Air Force Headquarters, Washingto: 
D. C. 


Panel Members: Colonel John S. Walker, Deputy Distr 
Chief, New York Army Ordnan District; Capta 
Carlyle L. Helber, Bureau of Aeronautics General Repr 
sentative, Eastern District. New York Naval Shipvard 
Herbert L. Tigges. ASTE President, and Harold | 
Collins, ASTE Second Vice-President 


Thursday, Mareh 15 


9:00 A.M 


Plant Tours—American Machine & Foundry Co., Brook 
Eclipse-Pioneer Div., Bendix Aviation Corp., Teter 
N. J.; Propeller Div., Curtiss-Wright Corp., Caldwe 
N. J., and Ford Motor Co., Edgewater, N. J 


G. A. Richroath M. D. Verson F. W. Boulge 
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Ma 





































Thursday. Mareh 15 










2:30 P.M 





9:30 A.M. 





Session, Grand Ballroom, Second Floor Technical Session, North Ballroom, Second Floor 






air i. nai san tnnitiies ae see 
Edward F. Galvin, President, Galvin Tool Sales a er ea agg. 38 bg see: v7 ete alan r, Morey 
yew York 
Non-Destructive Testing and Inspection 
Ma ity Measurement on Constant-Pressure Lathes, 





Applications of Bonded Wire Strain Gages, Francis G. 
Tatnall, Manager of Testing Research, Baldwin Loco 
motive Works, Philadelphia, Pa. 





W. Boulger, Supervising Metallurgist, Battelle 





Institute, Columbus, Ohio 









Brittle Coatings for Stress Analysis Greer Ellis, Consulting 
Engineer, Magnaflux Corp., New York 





Technical Session, North Ballroom, Second Floor 







in. John L. Webster, Master Mechanic, Eclipse 
er Div., Bendix Aviation Corp., Teterboro, N. J. 





Ultrasonic Inspection Today, H. FE. VanValkenburg, Engi 


neering Dept.. Sperry Products, Inc., Danbury, Conn 






Hobs and Hobbing in High Production, Don A. Moncrieff, 
nt Chief Engineer, and Harry Pelphrey, Research 
er. Michigan Tool Co., Detroit, Mich. Technical Session, Parlors F and G, Fourth Floor 















Chairman. Horace N. Walden, Tool Engineer, American 
Machine & Foundry Co.. Brooklyn, N. Y. 





Technical Session, Parlors F and G, Fourth Floor 

Production Plunge Grinding, Frank W. Curtis, Chief Engineer, 
Machine Tool Div., The Van Norman Co., Springfield, 
Mass 





rman, Walter A. Stadtler, Manager, Technical Re 
Dept., International Business Machines Corp., 
} hkeepsie, N. » 2 














What the Tool Engineer Should Know About Silicones, Ira W. 
Hutchison, Jr., Sales Development Engineer, Dow Corning 


{ New York 





Technical Session, East Room, Fourth Floor 
Chairman. Ellis Thorp. President, Falkill Machine t6.. 
Ini psie, N. Y. 







Poughkee 











Lubricant Practice in the Forming of Metals, E. L. H. Bastian, 


Staff Endineer. Shell Oil Co.. New York 





Technical Session, Panel Room, Third Floor 





Chairman, William Schoen, Chief Engineer, Columbia 


Metal Box Co., Bronx, N. Y. 











Optimum Use of Mechanical Presses, Sergius D. Brootzkoos, ; 
Sp Speakers 
\ 1anical Engineer, General Services Administration, 
Washington, D. C, 








2:30 P.M. 


Grand Ballroom, Second Floor 





Technical Session 















Roth, Eugene Roth, Inc., 





man i ugene President, 






York 









.“ 


W. P. Coomey W. R. Frazer Arnold Pfenninger, Jr 





Production Evaluation of Cutting Tool Materials, Thomas 


er, Headquarters Manufacturing Engineering Dept., 










Westinghouse Electric Corp., Pittsburgh, Pa. 






Technical Session, Panel] Room, Third Floor 














iirman, H. E. Linsley, Associate Editor {merican 


hinist New York 












rt-Gas-Shielded Arc Welding as a Manufacturing Method, 
O. Jones, Welding Specialist, Air Reduction Sales Co., 


York H. O. Jones 









Dan Verson 









A. Winblad B. H. Marks H. S. Ingham “ E. C. Polidor G. J. Scranton E. L. H. Bastian 
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| Thursday, Mareh 15 


| 8:00 P.M. 


Technical Session, Grand Ballroom, Second Floor 
Chairman, C. W. Johnson, Factory Manager, American 
Machine & Foundry Co., Brooklyn, N. Y. 

Raising the Limits on Machining Speeds 


Raising the Limits on High-Speed-Steel Machining, W. RK 
Frazer, Chief Metallurgist, Union Twist Drill Co. 


Raising the Limits on Carbide Machining, William P. 
Coomey, General Superintendent, Rice Barton Corp., 


W orcester, Mass. 





Technical Session, North Ballroom, Second Floor 
Chairman, Edward R. Murphy, Assistant to Plant Man 
ager, American Can Co., Newark, N. J. 


Inspection by Optical Projection Methods, Edward C. Polidor, 
Chief Engineer, Engineering Specialties Div., Universal 
Engraving & Colorplate Co., Rochester, N. Y. 


Technical Session, Parlors F and G, Fourth Floor 
Chairman, Arthur N. Kugler, Mechanical Engineer, Air 
Reduction Sales Co., New York 


Tooling Up for Metallizing, H. S. Ingham, Chief Engineer, 
Metallizing Engineering Co., Long Island City, N. Y. 


Technical Session, Panel Room, Third Floor 


Chairman, Arthur F. Murray, Works Manager, Electrolux 
| Corp., Old Greenwich, Conn. 


Plant Layout for Precision Manufacturing, George A. Rich- 
roath, Manufacturing Engineer, Sperry Gyroscope Co., 


Great Neck, # I., N. Y. 


—_——s « «+ 





A. Melnick R. F. V. Stanton 





A. J. Carruthers 





Charles Aldino 


Adolph Bregman 





a 
A. C. Sanford 





H. M. Goldman John Macewka 
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Friday, March 16 


9:00 A.M. 
Plant Tours—DeJur Amsco Corp., Long Island City \ Jue 
Allen B. Du Mont Laboratories, E. Paterson, f 


Mergenthaler Linotype Co., Brooklyn, N. Y., and 
Aeronautical Corp., Wood-Ridge, N. J 


9:30 A.M 
Technical Session, Grand Ballroom, Second Floor 
Chairman, Charles O. Herb, Editor, Machinery, New York M 


Criteria for Selecting Production Milling Methods, Robert A 
Winblad, Head of Milling Estimating Div., Cincinnat 
Milling Machine Co., Cincinnati, Ohio 








Technical Session, North Ballroom, Second Floor 


Chairman, W. E. Wheaton, Production Planner, Walter 
Scott & Co., Inc., Plainfield, N. J 


Administration of Quality Control, George J. Scranton, Mar 
ager, Standards and Methods Dept., Quality Contro 
Manufacturing Staff, Ford Motor Co., Dearborn, Micl 


Technical Session, Parlors F and G, Fourth Floor 


Chairman, Marvin C. Barnum, Sales Engineer, Dayto1 
Rogers Manufacturing Co., New York 


Non-Concentric Automatic Transfer Pressworking, Melvin D 
Verson and Dan Verson, Engineers, and E. J. O’Conne!] 
Verson Allsteel Press Co., Chicago, Ill 


Technical Session, Panel Room, Third Floor 


Chairman, Julian Wille, President, Julian Wille Asso 
ates, New York 

Manufacturing Applications of Liquid Impact Blasting, B. H 
Marks, Manager of Hydro-Finish Div., and A. L. Gardner 
Pangborn Corp., Hagerstown, Md 


Technical Session, East Room, Fourth Floor 


Chairman, Llewellyn H. Tenney, Product Engineer, T! 
DeLaval Separator Co., Poughkeepsie, N. Y 


What Do You Need from Gears? Earle Buckingham, Profe 
sor, School of Mechanical Engineering, Massachusetts 
Institute of Technology, Cambridge, Mass 


Speakers 





ls. R 
W. P. Powers J. M. Delfs W. A. Papwa 
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Friday, March 16 









2:00 P.M. 6:30 P.M. 








Jud Honor Awards Committee Meeting, Parlor A Banquet Reception, Ballroom Lounge, Second Floor 









2:30 P.M. 7:00 P.M. 









n ] ) lle 7 7. "| 
Tec Session, Grand Ballroom, Second Floor Annual Banquet and Membership Meeting, Grand Ballroom, 





Se ond Floor 





W. Cortlyn Rhodes, Jr.. President, Airborne 


; ewe Corp., Hillside, N. J. 







Annual Report to Membership, President Herbert L. Ti 





1e Tool Mountings for Vibration Dampening 









Spring-Type Mountings, Donald A. Vance, Assistant 
eral Manager, The Korfund Co., Long Island City 





Tool Engineering—America’s Strength, an address by Richard 







Reduction of Vibration, Sound and Shock Transmission With F. V. Stanton, Executive Vice-President and General 
Rubber Mounts, Arnold P. Pfenninger, Jr., Chief Engineer, Manager, American Machine & Foundry Co. A lieutenant 
Connecticut Hard Rubber Co., New Haven, Conn. colonel in the Army Ordnance Reserve, Mr. Stanton was 





formerly chief of the Army Ordnance Small Arms Divi 






sion at Hartford, Conn. He is a member of the Hartford 
Technical Session, North Ballroom, Second Floor ASTE chapter 








rman, Thomas P. Orchard, Sales Promotion Manager, 


rne Accessories Corp., Hillside, N. if 





Installation of National Officers 





Automatic Control of Machine Tools, J. M. Delfs, Apparatus 
lept.. General Electric Co., Schenectady, N. Y. 






Presentations 










Technical Session, Parlors F and G, Fourth Floor 


Entertainment 






Chairman, Joseph L. Petz, President, J. L. Petz Co., 
P ighkeepsie, N. Y. 






Concert by 1 wist Drill Employees’ Glee Club of 


Tumble Finishing Athol. Mass 









Techniques of Abrasive Tumbling, Hubert M. Goldman, 
Chemical Engineer, Enthone, Inc., New Haven, Conn. 






Dancing 





Economic Possibilities in Tumble Finishing, Adolf Bregman, 





Consulting Engineer, New York 














Technical Session, Panel Room, Third Floor 








rman, A. J. Schmidt, President, Schmidt Permanent 


Mold Corp., Newark, N. J. 












Tooling for Multiple-Slide Presses, W. P. Powers, Secretary, 
nd A. Melnick, Chief Tool Engineer, U. S. Tool Co. 
Ampere, N. J 













J. L. Webster Ellis Thorp 






Technical Session, East Room, Fourth Floor 








Chairman, Charles B. Carlson, Works Counsel, Thomas A. 
tdison, Inc., W. Orange, N. J. 













Economics of Machine Replacement, E. M. Hicks, Assistant 


Manager, Grinding Machine Div.. Norton Co., Worceste1 








Joseph L. Petz 





Teehnieal Chairmen E. R. Murphy 








Adolph Moses W. C. Rhodes Julian Wille 





am Jarvis Cc. 0. Herb 









A. F. Murray 
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ara 


Edmond Morancey H. D. Hall 


i 


W. A. Stadtler C. B. Carlson Cc. W. Johnson 








J. B. Gosselin Eugene Roth W. E. Wheaton 


Saturday. March 17 


9:30 A.M 


Technical Session, Grand Ballroom, Second Floor 


Chairman. H. D. Hall, H. D. Hall Foundation, Newark, 
N. J. 


Multi-Cylinder Hydraulic Presses and Controls, John Macewka, 
President, Wolverine Hydraulics Co., Royal Oak, Mich. 


Technical Session, North Ballroom, Second Floor 


Chairman. William Jarvis, Charles L. Jarvis Co., Middle 
town, Conn. 


Measuring and Interpreting the Factors in Tapping Torques, 
\. J. Carruthers, Research Engineer, Greenfield Tap & 
Die ¢ orp., Greenfield, Mass. 


Technical Session, Parlors F and G, Fourth Floor 


Chairman. J]. B. Gosselin, Gage Engineer, Bulova Watch 
Co.. W oodside, N. Y. 


Continuous and Automatic Gaging, A. C. Sanford, Sales En 


gineer, Federal Products Corp., Providence, R. IL. 


Technical Session, Panel Room, Third Floor 
Chairman, Grayson Grossnickle, Division Manager, West 
inghouse Electric Corp., Newark, N. J. 

Manufacture of Fine-Pitch Gears, Charles Aldino, Processing 
Engineer, Sperry Ceyroscope Co., Great Nex k. ie & N. \ # 


Technical Session, Kast Room, Fourth Floor 


Chairman, Edmond Morancey, Sales Manager, United 
Tool and Die Co., W. Hartford, Conn. 


High-Production Abrasive Belt Finishing, W. A. Papworth, 
Staff Engineer, Porter-Cable Machine Co., Syracuse, N. Y. 


&4 





William Schoen G. H. Grossnickle L. H. Tenney 





A. N Kugle; 


J. Schmidt E. F. Galvin H. E. Linsley M. C. Barnum 


Teehnieal Chairmen 


is YC ™a_© 
Ladies Program 


Wednesday. March I1 
7:00-9:00 P. M.—Radio and TV Studio Shows 


Thursday. March 15 


11:00 A. M.—United Nations Tour—Bus leaves Hotel As 
Mth and Broadway, Trip to Lake Success, admissio 
General Assembly. Luncheor 


eteria. 


(optional) at U. N 


12:00 Noon—Seeing New York from Empire State Building 


Observatories at 86th and 102nd floors, Tearcom at 86t! 


2:00 P. M.—Sightseeing Bus Tour—| plown New York a 
Harlem. Residential, educational, cultural centers. Stop: 

include Frick Museum, Cathedral of St. John the Diving: 

Columbia University, Grant’s Tomb on the Hudson 


4.00 P. M—NBC Tour. News room. network control 


sound effects, studios. Visitors will he 


5:00 P. Mi—Rockefeller Center 


ings, Music Hall, roof gardens 


televised 


Guided tour includes bu 

, skating rink, undergrour 
shops, observation roofs. 

7:00 P. M.—Hayden Planetarium—Sky Show, 


Easter in tl 
Heavens. Radio and TV Studio S| 


ows. Evening Shopping 


Friday. March 16 
10:00 A. M.—Fashion Show Brunch at Altman’s Charlest 


Gardens. 


2:00 P. M.—Behind the Scenes at Macy's 


Handling of me 
chandise, employee services 


telephone orde! boar 


bureau of standards for testing merchandise. training 


classrooms, customer bank 
3:00 P. M.—Behind the Scenes at Gimbel’s— Candy factory 
display, advertising, delivery, training departments, fas! 
ion photo studio. 


4:00 P. M.—Museum of Modern Art—All phases of ce 


porary art and design. Current 


mten 


exhibition: Abstra 
Painting and Sculpture in Ameri 


7:00 P. M—ASTE Annual Banquet 


i 


Saturday. March 17 


11:00 A. M.—Ferry Trip to Statue of Liberty on Be: 
Island. View of harbor from observation balcony. 

2:00 P. M.—St. Patrick's Day Parade along Fifth Ave 
followed by Easter window shopping 


7:00 P. M.—Radio and TV Studio Shows 
9:00 P. M.—Greenwich Village Tour 


craft shops, restaurants, night spots 


ue 


Interesting art and 
Please sign up at registration desk for these events. 


The Tool Engineer 





mr National 
Officers 


H. L. Tigges J. J. Demuth H. E. Collins 
President First Vice-President Second Vice-President 


Waindle W. B. McClellar G. A. Goodwin W. A. Thomas H. E. Conrad 
President Secretary Treasurer Asst. Secy.-Treas Executive Secretary 


G. A. Rogers 
National Program Chairman 


H. L. Horton Host Chapter Chairmen H. S. Hunt Julius Schoen 
Technical Activities : General Chairman Supplementary Functions 


E. F. Galvin J. P. Schneider G. H. DeGroat Virginia Martino 


James Fitzpatrick i 
Reception Ladies Activities 


Technical Sessions Housing Plant Tours 


Te 
~ 


E. Linsley Murray Ehrenhaus M. H. Lipton Carl Kertesz H. S. Freiman A. J. Schmidt 
Jersey Chapter Registration Sessions Arrangements Banquet Entertainment N. New Jersey Chapter 
linator, Sessions Coordinator, Plant Tours 


» Dokulil M. M. Tanenbaum Arthur Smedley E. N. Eckler, Sr J. K. Wohlfeld S. J. Wotzak 
Budget Transportation Records and Reports Signs Tickets Emergencies 
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Know-How of Firms That Pioneered Industries 
DO Rating 
-, 


For Convention Plant Toy 


In New York-New Jerse 








Corp. Workers at C-W must be 


fectionists since failure of n 

M processing or moving parts in a 
IVEEN WITH IDEAS ahead of their times can be costly in human life 
founded them. Other men, just as per At the Caldwell, N. J. plant 
sistent in working out advanced ideas, see unusual welding and shaping « 
are keeping these companies in the in ations in the fabrication of the larg 
dustrial limelight. Their plants are the production aircraft propeller. On 
ones tool engineers will visit during eration is unique. Heated orange 
the Society's New York meeting. hot, the welded steel plate blade 

Between flimsy contraptions, used by between large forming dies while 
the Wright brothers and Glenn Curtiss gen gas, applied under 1100 |b ps 
in their early experimental flights, and flates it to the curved shape and ty 
today’s sky ships of stronger-than-stee! of the die cavit 
metals is the story of Curtiss-Wright Production continues with fi 


From top: An employee at DeJur-Amsco Corp. demonstrates dynami 
balancing of armatures and blower fans used in motion picture projectors, 
to assure quiet and vibration-free operation. A binder die shell for a 
cigar machine is profile milled in two dimensions at American Machine & 
Foundry Co. Hundreds of steel parts make up a “charge” in a heat treat 
furnace at Wright Aeronautical Corp. This machine polishes each of 52- 
gear-tooth faces on a tiny pinion gear (inset) used in the Eclipse-Pioneer 
airspeed indicator. Below: Heavy jigs, called body bucks, clamp panels 
into place for welding in the body-in-white build-up at Ford Motor Co.'s 
Edgewater assembly plant. 
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tive inspection. Final bal- 
blade is achieved by pour- 
to a small cup, sweated into 


exactness prevails through- 
cine plant at Wood-Ridge. 
iction lines transform rough 
to parts accurate to a tenth. 
ate instruments, skilled per- 
100,000 


engine. 


ke more than tests 


tions on a single 
ne 1s tested. torn down, in- 
eassembled and tested again 


ipproy ed for sery ice. 


5000 Parts in Linotype 
Ottmar Mergenthaler didn’t 
typesetting machines, he de- 
life to developing and pro- 
e commercial linotype—an 
that has brought education 
The Brooklyn company 
him will show you their col- 


iSscs. 


prototy pes. 
process in making the more 
1) parts of this precision, cast- 
is milling, departmental- 
material. Attention will center 
the climb milling, duplex mill- 


nine 


carbide applications. 
icco trade journal once scoffed 
nouncement that a commercial 


iking machine had been pro- 
But it was true. American Ma- 
& Foundry Co. had licked the 


of feeding tobacco in millions 
textures and 
machine 
the 


rent sizes, shapes, 


ths into one end of a 


1 
1elive 


ring uniform cigars at 

visit their Brooklyn plant, 
ee it demonstrated. They'll ex- 
the tooling, machining operations, 
mechanical motions in- 
and machines that roll 


ttes, package them, tie knots in 


renious 


in this 


Hundreds of parts are installed in 


sets along this assembly line 
Allen B. Du Mont Laboratories. 





1951 






































A Curtiss-Wright hollow steel propeller blade is moved from an electric 


furnace preparatory to inflation in 


pressure of nitrogen gas. 


pretzels, slipstitch necktie linings, pick 
up bowling pins, return the ball and 


even “remember” the play. 

hailed as the outstanding 
contributor to advancement of thé> 
cathode-ray tube, Dr. Allen B. Du Mont 


founded his experimental laboratories 


Currently 


in the basement of his home 20 years 


e 


ago. Refinements and developments | 
worked out made commercial television 
practical. 
Special Quality Control Work 
In the huge Du Mont assembly plant 
at East Paterson, N. J.. 
on the move. Tubes, 


all mechanically handled by 
Besides the assembly lines. 


everything is 
chassis, parts ar¢ 
automatic 
conveyors. 
special work by the quality control de 
partment will be pointed out, such as 
shake tables for testing, 
midity chambers and other specialized 


vibration hu 
testing. 

Offspring of the founder of the pro 
duction line, the Ford Motor Co. as 
sembly plant at Edgewater, N. J. loads 
one-third of into 
freighters at its own docks. 


directly 
Practically 


“special job 


its output 
every unit exported is a 
Vehicles going to desert countries must 
and 
mountainous lands 


fenders 
for 


need special rear axles, 


have high special tires: 
cars earmarked 
transmissions 
and carburetors to allow for high alti 


tudes. 


Time to Split-Second 


One of the final assembly operations 
impresses visitors with the high degree 
Each 


completed body drops onto its chassis 


of synchronization maintained 


ona split-second schedule. 





blow-up die under 1100 Ib psi 


In practically every flight that has 
made aviation history, the work of the 
Bendix 

turns 


Eclipse-Pioneer Division of 
Aviation Corp. has figured. It 
hundreds of different 


instruments needed in modern aviation. 


out devices and 
Extreme precision is demonstrated in 
such operations as the winding of gold 
plated tungsten wire about half the di- 
ameter of a human hair, to form the 
miniature vacuum tube. 


will take ASTE 


through the tool design and tool manu- 


grid for a 

Guides members 
machine shops and 
Highlights 
of this trip will include the mechanized, 


facturing sections, 


instrument assembly area. 
iluminum and magnesium foundries. 


The cutting of spur and helical gears 


from nylon, micarta, aluminum, brass 
ind steel will attract many to the 
DeJur-Amsco Corp. plant in Long Is- 
land City. Precision will be every- 


where apparent in the production and 


inspection of parts for photographic 


equipment. 


Cameras Adjusted by Stroboscope 

The highly complex art of building 
cine cameras, printing enlargers, expos 
ure and industrial meters include stro- 
boscopic adjustment of film running 
speeds. construction of spring motors, 
fine balancing of meter pointers, assem- 
bling tiny parts with the aid of a mi- 
croscope, exhaustive inspection tests 
with specially designed equipment, and 
more 

To participate in most of these tours 
S. citizenship iden- 
and 


must show U 


you 
Foreign nationals 


\merican citizens employed by foreign 


tification. 


governments must be cleared. 
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Bon Voyage 


Bermuda-Bound Post-Convention Party Sails March 17 





l 


Anp A tres bon voyage we hope it ture snapped for your home _ towr 
will be for you who are participating paper, get settled in your room and be 
in the Society’s first post-convention back on deck for the serpentine throw 
cruise party. You're expected to be ing and farewells when the ship casts 


aboard the Queen of Bermuda 
o'clock Saturday. This 


at two 


will give you foot of West 55th Street. 


off from her pier on the Hudson at the 


and Crystal 
The 
marine, bird 


Flatts Village 


full set of pi to 


I lowe! 
lily buds 
so that 


sho 


and 


open when you 


But don't 
identification 
a tough time 
And 
know 
they'll let y 
ree, 


In 


States 


othcers 


im limiute 


New 


Bearings From 


covern! 


thev'|] 


ou bi 





robe for dre rg will be ji 

at sea and ashore. In Ber 

as you would tor spring at hom, 
If you ea decide whicl 

from the islands’ sceni 

give priority to the lovely |] 


caves, 


t 


aquarium 


nd animal | 


vuuld rank hig 


ria 
ps W 
delj 
} 


rrive 


list. 

\t the present rate of excl 
can splurge shopping fi 
goods. With $2.82 Americar 
buy anything with a £1 price tag, \ 
vet used to thinking in terms « 
pences,” shillings. “two and X's 
stead of four 14 and 35 
youre a philatelist, you'll 


stamps tor 64 « 


ill pack yo Kas 


ver them to the « 


fresh 


ind 


home 


torget vou! cit 


()t} 


| ; 
aon t 


il] 


la 


York Take 


nerwise 


etting 


you may! 
back 
smuggle ( 


the RB 


tricks at 


ing in S200 wort 


intities 
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ship Petitions Nominate Four for Director 


national director 


tes Tor 


led to the slate submitted 


Annual Nominating Com- 
men have been nomi 
bership petition as pro- 


constitution. Their 


socrely 
ialifications follow: 


dmondson Professor ot In- 


eering. Ohio State Uni- 
bus, Ohio. Senior mem- 
4] Has served as first 


second vice-chairman 
Program and Education 


Columbus chapter. In 


-_ 
L es, 
Bes } 
ae 
: iu 
» — 
< e 
E: 14 
rn, Jr H. D. Hiatt 
rmat National Education 
two terms) Holds B.S de 
( eral Engineering. Regis 
sional Engineer Active in 
» : 
ad technical organizations. 
, Leslie |] Hawes——President. South 
Lis i Metal Spinning Co., Inc.. 
Calit. Senior member since 
held various chapte! othces 
u n chairmanship. Forme! 
eaneeeen | 
National Public Relations 
nd member, 1948 Cleve 


tion Committee. Director. 


Societies Council of Southern 


Outstanding experience in 


t 


i vestern manultacturing, 
neering Registered Profes 
Harold D. Hiatt—Supervisor, tool 
x and equipment, Allison 
| Motors Corp., Indianap- 
Charter member and chai 
| Nn ( chapter. \ssisted in 
Milwaukee chapter Has 
ve in Indianapolis chapter 
iding chairmanship. Is pet 
lapter historian. Past na 
rector ind former member. 
Education Committee. Has 
nsible positions in industry 
rry B. Osborn, Jr.—Technical di 
Tocco Div Ohio Crankshaft 
land, Ohio. Senior Member 
43. Has served in numerous 
capacities including chairman- 
‘ast chairman, National Publi 
Committee < terms). In 
chairman, National Member 
mmittee (2 terms). Active in 
d technical organizations 


elected by 


Chamber of 


ard president; 


Junior 
i 


( om 


merce in 1946 as “Outstanding Young 
Man of the Year.” 


National authority in the field of in 


duction heating and tooling require 


ments thereof President, Cleveland 
Technical Societies Council. Registered 
Broad technical 


Has B.S 


Professional Engineer. 
and executive experience. 
M.S., and Ph.D. degrees. 
R. B. Douglas. nominating chairman. 
and his committee, R. W. Bayless of 
Peoria, A. J. Schmidt of Northern New 
Jersey, A. M. Schmit of Toledo. 
J. M. Speck of Des Moines chapter, 


and 





J. N 


Edmondson L. F. Hawes 


have issued a supplement to their r 


port, authorizing consideration of these 


members as qualified candidates 


Che annual election of directors will 


Ti conducted al the house ot delegates 


York, Mare h l | 


meeting In New 


Nylon Parts Resist 
Wear, Machine Easily 
Pittsburgh, Pa.—Nylon 


the advantage of being readily machin- 


parts have 
able, combined with exceptionally high 
resistance to wear and good resistance 
to corrosives. 

Cc. W. Wall of the development and 
service section, polychemical depart- 
ment, E. I. DuPont de Nemours & Co., 
Philadelphia, made this point in a talk, 
at the January 
5 meeting of Pittsburgh chapter. 


“Plastics in Industry,” 

Progress in developing nylon as a 
base material for bearings, wear parts, 
and in other applications was pictured 


in slides shown by Mr. Wall. 


G. C. Wood, chairman, presided. W. 
B. Peirce presented a report of the 
hel holarship Committee. Fred Hennig 


reported an attendance of 225 members 


and friends at the Christmas party. A 
committee was elected to nominate can- 


didates for chapter ofhcers. 


Orville K. Kallin, Sr., formerly of 
the Saginaw Valley chapter at Flint, 
Mich.. was introduced as a new mem- 


ber of the chapter. Mr. Kallin is now 
associated with the Fisher Body Div. in 


the Pittsburgh district. George E. 
Rvyckman. who has transferred from the 


Hamilton, Ont 


troduced 


chapter, also was in- 


Morris Named Head of Ordnance Machine Tool Panel 


Springfield, Mass \ former ASTI 
president has been appointed chairmat 
of the Machine Tool 
Panel of the Spring 


held 
trict. 


Ordnance Dis 
H. Morris, 
president of Ray H. 
Morris & Co., West 
Hartford, Conn 


heads up the re ently 


Ray 





reactivated panel ot 

tool advisors and con R. H. Morr 

sultants to the Ordnance Depart: 
Lee R. Davis, Connecticut represent 

tive of Stedfast & Roulston, Inc Wi 

Hartford, is vice-chairman of the } 


ent group. 

Other Springfield and Harttord cha 
ter members on the 
H. MacBriar, machine 
Longmeadow, Mass.; ( 
Western Massachusetts 
for Stedfast & Roulston 
Allan, machinery 
& Whitney. Carl W 
Atwood, district Norton Co.. 
Robert S. Granfield, Connecticut man 
ager, Rudel Machinery Co., Melville | 
Merrill, machine tool dealer, A. Doug 
las Proctor, Connecticut representative 


panel are \ 

tool dealer 
Bruce Pt: 
representat 
James D sales 
manager, Pratt 


manager, 


Harrington-Wilson-Brown, and Owen 
Stevens of UO, ¢ all of West 
Hartford 

C. H. Hamilton 


Stevens Co 


sales engzineel 


Henry & Wright, Hartford, and Harry 
|. Hauck, vice-president and chief engi- 
The Goss & Machine 
Co.. Kensington, Conn. 

World War Il ASTE 
prominent in these panels 
shout the various ordnance 
tricts. At that Mr. Morris 
chairman of a sub-committee on perish- 


ible tools. He, Mr. Mr. 


neer, DeLeeuw 


During mem- 


re rs were 
throu dis- 
time was 


Davis and 


Merrill received citations for “distinc- 
tive service to their country ... by 
making a marked contribution through 
their initiative and ingenuity .. . to 
vital war production for the conserva- 


| 


tion of critical materials and machines.” 

For their part in this voluntary, un- 
ompensated service, Mr. MacBriar and 
Mr. Stevens letters of 


nendation from the department 


received com- 


Schmidt Joins Ingersoll 
Thur Schmidt of Chi- 


has been appointed as- 
sistant to the president, Ingersoll 
Products Div., Borg-Warner Corp. Mr. 
Schmidt previously 
ager of the Highway 
Co., Chicago Heights. 
World War II he 


consultant in’ research 


Chicago, Ill. 


cago <¢ hapter 


was general man- 
Steel Products 
During served as 
and 
with the 


develop- 
ment operations 


staff. 


Quarter 


masters 
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Tools of Today.... 





























Announced by Monarch Machine 
lool Co., is a single-cylinder “Air-Gage 
designed for use on Monarch 
12, 16, and 20 in. Series 60, Models 
M, N and NN Monarch engine lathes. 
Identified as | 


sign incorporates an in-built hydraulic 


Tracer” 


ype C, this improved de- 


cylinder and a power unit which travels 
with the carriage on a track at the rear 
of the template support. 

The travelling power unit introduces 
several advantages, the most important 
being that there is no practical limit on 
the length of lathe bed to which the 
unit can be applied. Shortened air and 


hydraulic lines also increases accuracy 


Hydraulic Grinder 


Rivett Lathe & Grinder, Ine.., 


Boston, 


Brigh 


ton 35. offers a 


Mass., now 
Hydraulic Grinder which, as stated by 
the manufacturer, features a truly uni- 
180 deg 


internal and ex 


wheelhead. 
both 


versal Swiveling 
and mounting 
ternal spindles, the wheelhead on this 
No. 1024 grinder is designed to elimi- 
nate dual work setups lor either or both 
interna land external grinding opera- 
tions. The operator can readily present 
either spindle to the workpiece. 

The machine has been designed to 


perform all types of grinding within its 


90 


Air Gage Tracer By Monarch 









and speed is the mounting of dra 
chucks direct 


lathe-type workhead and in t 


collets and step 


tion of a lever closer to redu 
ing time 
Also 


range 


featured 1s a spind 
trom 6000 to 35.000 
spindles life lubricated; mix 


table stop and nine feed tor 


and blind hole grinding; sine bay 

setting the workhead on tabk 

for precision grinding of tapers 

double swivels on the cross slid >. 
two-angle internal and external Pr 
ing. With thought to operato 

venience, all g ing wheel feed 

trols are at the operator's 1 

table traverse controls at the left. 1 

machine is fully described in R 

Bulletin No. 1024-A T-3-9)? 








Heads 


Boring 





of its operations and improves the over 


all appearance of the installation. 






Because the template support rail is 
mounted low at the rear of the bed, 
and the tracer supporting arm extends 
to the rear beneath the workpiece, extra 
large and long work may be loaded and 
unloaded with the ease incidental to 
conventional lathes. Since ample pow- 
er to hold and drive the cutting tool is 
provided by the hydraulic cylinder, rate & 
of feed and depth of cut are limited 
only by the cutting tools and the size of 
the lathe used. 

Complete details of this 












* 
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ie 





te) 





A 
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Five oftset Boru 
added to the line of 


Heads have 
tools by | 





\ir-Gage 























Tracer may be had from Monarch Ma- Manufacturing Co., 133 Flowerdal 
chine Tool Co.., Sidney, Ohio. T-3-901 Ferndale, Mi h Phe idded heads 
be identified as the “40 Series” 
carry the model numbers 43, 45, 47 











148 and 49. Of light-weight design 









































' ¥ smallest—model 4 is 234 in. d 
range. Internal work includes small, 
, , eter, has 9 In ar capacity 
large and deep-hole grinding, while ex 
; weights 3 pounds. The largest—m« 
ternal work includes straight shaft, 19 , ' th 1 
° ° ° iS ) » In diametel wilt 
diameter and shoulder grinding. A * se . 
: bar capacity and weights 24 pou 
feature that provides added accuracy 








Bar oftset ot the el 


es ranges I! 











% to 1% in 














Ihe series feat saltety-smo 
round contour, and precision mic! 
eter offset adjustment. The boring t 
may be inserted in the head eithe 








tically or horizontally T-3-903 


















TO REQUEST ADDITIONAL 
INFORMATION USE READER 
SERVICE CARD 
ON PAGE 121 

















The Tool Enginee! 




















position, revolve as the table moves 


are so used to rapidly locate the 








and 
table to approximate settings. 

Also, by Pratt & Whitney, is the in- 
novation of a spindle quill “roll feed” 
incorporated in the company’s Nos. 2A 
and 3B jig borers. As the phantom 









illustration shows. this consists of some 





240 precision steel balls preloaded be- 








tween the spindle quill and two preci- 
sion-lapped steel liners, the latter in- 
stalled by deep-freeze. Despite the high 
bearing pressure—about 6000 Ibs. be- 
tween quill and liners—claimed sensi- 
tiveness is such that an operator can 
easily get the “feel” of a 1% in. drill 






















feeding into the work. 

METER oes CONTROLS Added features of these jig borers 
include a built-in dial indicator which, 
reading to 0.0005 in., replaces the old 












Pratt & Whitney Improved precision micrometer screw. A 4% in type depth measuring indicator; an 
é . diameter micrometer barrel, with wid adjustable pointer which shows at a 
Jig Borers ly spaced graduations, permits easy glance the depth of bore; a binder for 





locking the quill when milling; and a 
depth stop which can be set to repeat 
a depth position anywhere in the full 





reading for direct settings to 0.0001 in 





Ww Whitney’s No. 1-E jig borer 


Colossus’”—now employs a novel 





\ separate screw, within the microme 





ter, is used to “zero” the electromag . . . 
_ ee travel of the quill. Complete informa- 





system predicated on the 












W Electrolimit gaging system and netic head when establishing initial tion on these developments may be had 
ened for accurate location of zero of the workpiece. Cylindrical ref from Pratt & Whitney, Division Niles- 

rk under the spindle. Hence erence scales, read in either direction Bement-Pond Co., West Hartford 1, 
ind adjustable to set zero for starting Cont Tenn S 


ited name—the “Electrolimit 


system 











illustrated by diagram, as 
in by photograph, the system 






orates basic 1 in. spacing ob 
from a master measuring bar by 
il means without making physi SPECIFY Hassall 
ntact with the bar. The master 
rectangular projections so cali- H . 
| that eet i ite specially engineered fasteners 
ly 1 in. apart, all within a 


tolerance of only 0.00002 in 
ilated error in the full length of 



















basic 1 in. spacing is further 





led by positioning the electro- 





head between any two projec - 









the master bar with a high 










Hassall cold-headed fasteners can improve your products and 
save you money, even on short runs. Send us your specifications 
for your nails, rivets and screws in diameters from 1/32” to 
3/8”... lengths up to 7”...in any workable metal...in prac- 
& tically any finish. Your inquiry will be handled promptly. 







Ask for free catalog. 








130 Clay Street 


JOHN HASSALL INC. Brooklyn 22, New York 
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rch, 





Rotarv Table Grinder finish is required. If desired, one spin same or a different height 
, , > ; ~ . dle can be set to grind a surtace at the ferent 
The Blanchard Machine Co., Cam- 


, r chuck. 
bridge 39, Mass., announces their No. 






distat f irom the ce 















—_ The prinae nown 18 eq 
163A vertical spindle Rotary Table . 
: : ° two spindles driven by 30 | 
Surface Grinder, available with a mag- , ; 
. ; . ind one by a | HI motor | 
netic chuck 40 in. in diameter. or with “rool ’ BI e 
eT! Ss ooled with l lal 
a plain table to accommodate fixtures ) 
| signed 24-stati nhxture ar 
to hold non-magnetic parts. Maximum 
orind conner se rods with sl 
swing over work is 49 in. 
' ; boss at an offset height. ¢ la i 
The grinder is equipped with three all r| . fo 
; retease iti i he 
abrasive wheels, all of which can be 
wheels are er control of ‘ 
set to grind the same surface when 
: mati calipe oned to he . 
stock removal is heavy or when close a ; 
: siona iriatio WITHIT a t 
dimensional accuracy with high surface 





ot UUOT ' 





Grinder and Lapper 


Wo Otter Die Sets Like hae ke ae 


BAINBACH 





the Agathon type 175A Tool ¢ 








Because of the patented demountable leader pins and bushings _ 
which are hardened, ground and super finished for accuracy and ~ ty 
durability. - 









Baumbach precision built die sets have been serving industry for 
40 years and through better quality and prompt service has 
become the foremost producer of die sets. 


An important advantage of Baumbach die sets is our method of \s claimed, t of the sma 
fastening the leader pins and bushings to the die shoes and punch cross section and up to L.o7 x 2.01 
holder. Other cost cutting features are the ease of regrinding, can be rapidly nd and lappe 
counterboring or machining. No leader pins in your way. high accuracy. Wheels are re 


P . ° chan ed io HSS ! nare metal { 
Write for catalog B-50. It contains much valuable information gong 1 1 
about die sets. ind a flexible co zz\e allow 











operatol to direct stream of coo 





to the precise spot desired Prov 

E A FG isnt ice ror grind nip breakers 
® ° e e curlers. and pec ttachments a 
1816 SOUTH KILBOURN AVENUE ° CHICAGO 23, ILLINOIS for accurate grind nd lapping 
TELEPHONE CRAWFORD 7-404] cutter heads, en 
} 





ing tools ro 





ring tools and ot! special tools 


T > Qg99 
INDICATE A-3-92 I Ie 










FOR FURTHER INFORMATION, USE READER SERVICE CARD 








lool 


Engine 






























at rannel Marker Hvdraulic Bender for bending steel tubing up to 114 O.D. 
ri ae ee x 16 ga. wall. The unit is powered by 
The ningham CM-50 channel W allace Supplies Mfg. Co., 1300 Di a 2 hp motor, furnished with the ma- 
. ark ichine has been developed versey St., Chicago 14, IIl.. announces hie 
; x ; g trade name, address or the No. 800 hydraulic bender designed Operation is by a single lever which, 
3 ee he tification on aluminum or oe when pushed down, causes the bending 
a 1 it he channel sections; specifi- arm to swing around to the degree of 
- code identifying aluminum bend selected-and to stay there until the 
r s and windows. However, operator has removed the bent part. The 
q ent also can be produced lever is then moved up, when the arm 
en ng small steel or aluminum swings back to starting position. 
sections of practically any \ combination 4-size bending die is 
d readily changed to suit different sizes of 
tubing, and the bender itself can be 
3.9 quickly changed from left to right 
; bender, and vice versa. T-3-933 
or 
rat 






s the handle from left to right 


rolls deep, clear-cut mark in the 












. channel without distorting the metal. 
\ spring then returns the mandrel to 
The Of KALAMAZOO 






sition for the next marking. 
roll die can be made with lettering en- CARBIDE TOOL 
raved on the solid roll and _ inter- 


hangeable type set-ups can be _ pro- AND 


vided for part numbers or other chang- 
w inaiciee sake CHIP BREAKER GRINDERS 


Additional details may be had from 
VM. E. Cunningham Co., 169 E. Carson 




























St., Pittsburgh 19, Pa. T-3-931 8-77 Chip 
Ss Breaker and 
Ave = 
’ oo Finishing 
Coolant Unit Grinder 






\nnounced by Delta Power Tool Div.. 


Rockwell Mfg. Co., Milwaukee 1, Wis., TIME 
is the Delta-Milwaukee coolant pump 
ind tank. The centrifugal pump, TOOLS 
mounted on a 16 gallon tank, delivers 


6 to 32 gallons of coolant per minute WHEELS 


said to be sufficient to meet the needs 
















WD-10 Wet 
or Dry 10” 
Carbide 
Tool Grinder 















| 8-spindle multiple-drill press. 





Hammond Car- 
bide Tool Grind- 
ers will soon pay ' 

for themselves thru 
greater wheel econ- 
omy, longer tool life 

and FASTER grinding. 

They relieve toolroom 
bottlenecks and step up 
production. Write for Car- 

bide Grinder Catalog. 


ee 


1661 DOUGLAS AVE. * KALAMAZOO, MICH. 















e 14 hp motor, mounted directly 
pump shaft, is fully enclosed for 


ection against moisture and caustic 14-WD Wet or Dry 14” 
ions, and a settling basin and wire- Carbide Tool Grinder 






screen keeps the coolant free of 





The equipment includes a nozzle 





column mounting clamps and 
ble hose assembly. T-3-932 | FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-3-93 

















1951 





ate 


94 


Automatic Printer 


Developed in cooperation with strip 


el mill engineers by the Jas. H. 
—— ~ 






ol 


| 














Matthews Co., 3942 Forbes St., Pitts 
burgh, Pa., is a Coil and Sheet Printer 
designed for automatic imprinting ot 
trademarks, heat numbers and inspe« 
tors’ identification marks on each sheet 
or coil as it emerges from temper units 
or shear lines. Thus, it replaces slower 
marking with a hammer-style rubber 
stamp. 

Fundamentally, the unit is a revolvy 


ing cylinder incorporating a rubber 
printing die. As the cylinder is rotated 


by the rubber drive tires in contact 
with the travelling steel, a clear, legible 
inked impression is made. The unit is 


suitable for permanent or water soluble 





Circular Metal Cutting Tools 


oe} § i to] 0) #7: 9: iy elo) Fal of o Baas 3, on 


PROVIDENCE 5, RHODE ISLAND 


CHICAGO e@ CLEVELAND e 


DAYTON 


e@ DETROIT e@ INDIANAPOLIS 


BURBANK e@ MILWAUKEE e NEW YORK CITY e@ PHILADELPHIA 


PHOENIX e@ PITTSBURGH e 





PROVIDENCE e@ 


ROCHESTER e@ ST. LOUIS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-94 






steel 


marking 
hot or cold 


run or temper 
reducing mills, o1 
ous galvanizing lines for m rk 
surfaces. Or, it can be mounted 


it the reel. T.1 


lv over the coil 


Addition 


coolant eff 


Coolant 


Greatly increased 


is claimed for Hydrodyne a mult 


wetting agent developed by \q 
Corp., 200 | 12nd St... New Yor 
N 2 Utilizin 0 the basic pring 
“wet wate! one part of the com 


added to 1000 parts of coolant re 


its interfacial tension and assures 





mate contact with working surfaces 
further speeds dissipation of har 
heat. The 
ered surface 


“wet” coolant, with its 


tension is said to yp 


trate the finest crevices which ordin: 


coolant droplets cannot reach. | 
ature available from the manufacty 
T-3-4 


Rotary Surface Grinder 
The No. 24A Rotary Surface Grint 
by Mattison Machine Works, Rock 
Ill., is designed for finishing both e 
of workpiec« 5 





simultaneously—that 
the workpieces are 


inverted atter | ‘ 
first circuit under the wheel, aft : 
which grinding is continuous . 
work is manually loaded and 
matically ejected on completion ot t : 
grinding cycle 





ee 


The Hanchett-type machine 
trated is equipped with special fixtures 
for grinding both ends of oil I 
gears, the work being’ constant 
checked by an automatic sizer whi 


keeps all pieces 


ances without 


within spec ified I 
attention on the pa 
illv described in a 


T-3-943 


the operator k 


prehensive bulleti 





USE READER SERVICE CARD ON PACE 
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Design includes a foot pedal for in- 
Btant control of operation; a compound 
tilting table with vernier scale reading; 


4 in 


for easier setup and operation, and in- 
creased accuracy. Larger dovetail areas, 


‘e Waking Machine Improved Boring Tools 


be ( cticut Tool & Engineering As announced by the Maxwell Com- with both members ground, increase 
544 nistan Ave., Bridgeport 9, pany, 250 Broadway, Bedford, Ohio. tool rigidity and eliminate distorting 
: inces the Model F3 Wil- E-Z Set boring tools have been improved slots and gibs, and micrometer-like ad- 
; Punch & Die Making Machine. justment holds claimed accuracy to 
. a previous model and de- within 0.0002 in. 

d nishing operations on punch ; Fabricated of high-alloy steels, the 
. xtrusion dies, this machine tools are circular and smooth for safe 
rp features said to provide operating and ease of handling. Steep 


heay y 


sAttachments are provided for light and 


eed of operation. 


angle threads, on the scroll mechanism, 
have been modified with square-type 
threads to reduce backlash and to aug- 
ment rigidity and accuracy. The tools 
cover a range of °. to 20 in. T-3-953 





















SPINDLE 


THE GREENLEE “FOUR” 

A heavy-duty avtomatic made in 1%" 
and 2%" spindle capacities. The ‘‘Four’’ 
incorporates all the cost-cutting features 
of the well-known ‘‘Six"’ (see below). 


stroke and table adjustment. A SPINDLE : 


17 in. table is counterbalanced. 


heavy tension and compression files; THE GREENLEE '‘SIX” 
hol | : | = | : f fi . —— l ° A ruggedly- byilt, _ peed automatic 
lolders and guides tor fine or jewelers . .. eveilable in 1", 1%", end 2” spindle © 
saws: and adapters for honing or ston- cavediion.«. expe of hanlag 6 wid 
P “a range of work ... widely used on both 
ing T-3-951 short and long-run jobs. 
OUTSTANDING FEATURES OF ALL GREENLEE AUTOMATICS 
. 
Multi-Purpose Grease UNIVERSAL TOOLING — Too! holde s fit gets coolant right where it does the 
a : a cae - W rv literature describ any cross-slide Cavity are eas and most Roo 
An oxidation inhibited, multi-pur- meat ail she jactuves ad quickly changed reduce equipment LARGE TOOLING AREA — Permits using 
a . Greenlee Automatics. —_ many timesaving, cost near: auxiliaries 
pose grease Cosmolube -said to meet INTERCHANGEABLE on Can be that often eliminate second operations 
I 4 changed at will witho adjustment Various special adaptions « andard 
practi ally all the grease needs in the re cools and holders. Cam storage 1s Grasaien yee ges of pe ei 
iverage industrial plant, is now offered [> Sahat ive handling sesomtopermion wes 


V 


this grease, which makes it highly 
tile, is its resistance to high heat, 





BUILT-IN THREADING | —— ANS FEED for multiple feed-out arrangements, etc 


I n y > ~ >» . ss R . —_ -— 
7 I ° Houghton N Co., I hilade Iphia GRE. LEE Not an extra attachment, t lard Send us details of your work. Let our 
1. An outstanding feature claimed equipment on Greenlee Automatics engineers show you how profuably 


BUILT-IN COOLANT SYSTEM — Eliminates Greenlee Automatics can be applied 
cumbersome piping in tooling area to your production 


GREENLEE BROS. & CO. 1983 Mason Ave., Rockford, II. 





’r wet conditions. 
MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES e AUTOMATIC SCREW MACHINES e AUTOMATIC TRANSFER PROCESSING MACHINES 





cold-milled grease of a smooth 














e, with excellent oxidation sta- Greenlee Bros. & Co., Detroit Office—2842 West Grand Blvd., 504 Curtis Bldg., Detroit 2, Mich. 
it clings well to all metal sur- BOSTON NEWARK PHILADELPHIA HOUSTON 
ind reduces leakage he bare Frank A. Parker Cinrock Machinery, Inc. Hepworth Machine Tool Co. C. J. Harter Machinery 
ind reduces leakage to the barest 19 Oakland Avenue 744 Broad Street 2311-17 North 16th St. 3838 Navigation Blvd. 
1um and. as claimed. will outlast Auburndale 66, Mass. Newark 2, New Jersey Philadelphia 32, Pa. Houston, Texas 
ns é ia ST. PAUL 

iry lubricants even under severe HARTFORD SEATTLE Sales Service Machine DALLAS 

ting . ‘tions ‘os i in Frank A. Parker Dawson Machinery Co. Tool Co, C. J. Harter Machinery 

: 'S , conditions. , Cosmolube ™ 30 Farmington Ave. 5700-4 First Ave., South 2363 University Ave. 1501 Gulf States Bldg. 
ble in two consistencies—NLGI Hartford, Conn. Seattle 8, Washington St. Paul 4, Minn, Dallas, Texas 
and No. 2. T-3-952 | FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-95 
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Chrome 





Chrome Plating Unit 
Ward Leonard Electric Co. Industrial 
Div.. Mt. 


A-20 Chromaster, 
The Chromaster is de- 


nounces the Model 
and Chromasol. 
signed to provide production industries 
with complete facilities for hard chrome 
plating metal surfaces up to 10 sq. in.. 
at the recommended current density of 


N.Y., an- 


Vernon, 


2 amps per sq. in. The average time 
to hard-chrome cutting tools and wear 
parts, to fortify them against chipload 
ing and galling, is stated as about 11% 
minutes, with the deposition control- 
lable to tolerances of less than 0.0001 


Chromasol is a non-critical chrome 


plating solution shipped to the owner 


in concentrated liquid form. It is said 





ARMSTRONG TOOL 


HOLDERS 


give lowest possible tool cost 


The rv 


OVING 


They 


motter 


ition tool with ARMSTRONG TOOL HOLDER the 


you greater your 
tit These permanent multi-purpose tools are low in initial cost 

ve year of continuous service, reducing the direct t cost per job to 
f cent sing small cutters or bits quickly ground fron tock shapes they 

jing, 7 Grinding and 90 High Speed 
till than these substantial direct saving re the indirect savings these 
t They reduce tooling-up t a matter f minute and costly delay 
er Ind machines producing strong and efficient, they permit higher 
neavy Teeds macnine more piece per machine t iw machine rr € 
} es through rejects or spoilage 

A > TOC HOLDERS for every operation r ithe: planer: slotters 
irret the ind rew machines, to cut t ind increase profits 


Irmstrong Tools are stocked by Industrial Distributors 


Write for Catalog. 


ARMSTRONG BROS. TOOL CO. 


5257 W. Armstrong Ave. 


“The Tool Holder People” 
Chicago 30, U.S.A. 


Lafayette St N. Y in 
Office 275 Mission St an Franciscc 


tern Whse. G Sale 


Calif 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; 
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to deliver a hard chrome plate ¢{ 


ila 


lows the exact characteristics 9 


base metal to which it is applied , 


of depostion remaining constay 


0.002 in pel nour T-34 


Adjustable Drill Jig 
An adjustable Drill Jig, by Mari 
son Machine Works, Inc.., 2 Hane 
St.. No. Quincy Mass., 


drilling holes through round stock § 


is designed 


‘4 to 2 in and hex stock and 

screws trom : to l in. Suited 

variety of work. it eliminates the j 

of special jigs for drilling jobs y 

its range : 
mo’ 
» 
BY 


oR 


+ 





Vee-block has 
for round sto k, and a 60 deg 
for hex stock on the opposite face \ 


Che hardene a 


deg \ 


justable stops provide for longitudi ' 
An adjustable thread 
ce ntered above the Ve 


work location 


bushing sleeve 


holds slip bushings and also clamps 
the work to the block. Three bushin; 
sleeves are provided to accommodat 
slip bushings standard outside d 


meters T-3-962 


Die Sinking Cutters 
Taper Die 
ball 


Sinking Cutters with ful 


cutting nose now being prod ce 
in two types as stock items by Pratt 4 
Whitney, Division Niles-Bement-Pon 
Co., West Hartford 1, 


plied ready to use 


Conn., are suf 
with ball nose fir 
dead 


preliminary hand grinding is necess 


A 
ground to cut to center. \ 


[wo styles of fluting are available 


straight, for easy hand sharpening 


and spiral, for users who prefer hel 
have me 


cutting characteristics and 


chanical  grindi equipment. These 
cutters have a 7-deg taper—14-degre 
included angle—and are regularly 


nished with right-hand cut and strai 
shanks. The ball 


equal to one-half the 


nose has a rat 
diameter of ¢ 
small end, and blends smoothly into 
taper listings 


Complet and pri 


supplie d 


ipon request 


The Tool Engineer 








Ohio, is the V-notch Adjustable Mi- 


crometer available in range 0-12, and 
Announced by the Lester Micrometer 0-24 


Co., 340 Cedar Ave., Cleveland 15, 


Adjustable Micrometer 


in. The frame—a tool steel blade 

incorporates a series of Vee-shaped 
notches accurately spaced in 1 in. in- 
crements. 

\ carrier, sliding on the blade and 
holding a standard 1 in. micrometer 
head, is positioned in the desired notch 
and a spring clamp inserted. This ac- 
curately locks the carrier to the blade, 
the setting being automatic and repeti- 





tive. The spring clamp acts as a safety 














d cushion should severe pressure be ap- 
le Midget Mills plied to the micrometer head. T-3-973 
P k e Tool Co., Saginaw, Mich., ners 
Bow ; Di-Car Set No. 40 of carbide | 
pol itting tools specifically de- 
Ber use by die and tool makers. HARDNESS TESTERS 
Burt with 14 in. shanks, and 
hes! sets of eight in a sturdy case, h ° b h | 
.. is cuts, tooth patterns and are on t e jo eve ryw ere > 
Bhia| ive been selected to cover a 3 . 
Bvide ot applications on both soft READ Dl RECTLY IN 
_ materials. ROCKWELL HARDNESS SCALES | 
pA ted by the manufacturer, the 
ool yattern makes possible rapid 
emoval with minimum annoy- 
gence trom slivers; also, being of solid 
ay Karbide, they may be reground re- 
pea at a fraction of original cost. 
T-3-971 
g rilting Motor Base MODEL 4 | 
" . For testing rounds and flots up 
an ore Knee taneing Co. y tae ce tae 
V. Lake St., Chicago 44, IIl., an- ond 2 inch capacities. 
. 1 light-weight, lowpriced, tilt- 
sp Vl Base adjustable in width and 
accommodate all sizes and find Ames Portable Hardness 
ne motors from fractional up to Testers being used in warehouses, ma- 
tj chine shops, schools, on the production 
iM and in the field where accurate, 


on-the-spot, time-saving hardness tests 
have to be made. No specimens to be 


cut off no waiting for laboratory 


Testing hardness of babbitt metal with 
Model S reading in Rockwell N and T 
scales. 


tests because Ames Testers are light 





in weight and are carried to the work. 


4 ae ’ Ames Hardness Testers are used to de- 


= * termine machinability and workability 


of rods, strip and sheets before fabrica- 





ting to prevent undue machine wear or 


tool breakage resulting from excessive 
ldition to its use as an adjustable hardness. They also are used on saws 
for motors and variable speed pul- ; 
: knives, gears and large parts. A practi- 

ilso acts as a belt tightener and 


! 


cal trouble shooter for any plant. No 





used for easy belt changing on 
skill vired to get accurate results 

ep vulleys. »S eed changes can P : ; : K requ Cc 9g 

_ | : Testing strip steel before fabricating é 


ide while the achine is 1 2 . : 4 Testers come in convenient carryin 
Ue the machine is in mo an important operation that insures — 


The unit measures 5% x 7 in.. 








“ against defective materials. cases. 
ipping weight is 10 lbs. T-3-972 
n use: 
More than 1500 | bulletin. : 
| Send for descriptiv© 
} en , 
READER SERVICE CARD ON PAGE AMES PRECISION MACHINE WORKS 


TO REQUEST ADDITIONAL TOOLS WALTHAM 54, MASS. 
OF TODAY INFORMATION 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-97 
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Control Switch A low-cost time delay Control Switch 
for solenoid valve controls used with 


air or hydraulic cylinders, is announced 
by Pneu-Trol Devices, Inc., 1435 N. 
Keating St., Chicago, Ill. Compact, and 
simple in design and operation, the 
switch is adjustable to provide delays 
within a 44 to 10 second range. Reset- 
ting is automatic after each actuation. 

Used to control machine dwell for 
spinning, blanking, spot facing, drilling 
and tapping operations, and for fixture 
loading in automatic cycle machines, its 
small size provides the advantage of be- 
ing mountable close to mechanical stops 








1. Analyze your special holding problem 
2. Consult WALKER engineers 





3. Your special problems can be solved 
magnetically 


4. Results—greater efficiency 
— lower unit costs 


WALKER— with experience of over half a 
century — guarantees satisfactory results 


Hold Everything / 


with (alket 
0.s. WALKER CoO.Inc. 


WORCESTER 6, MASSACHUSETTS 
Original Descguers and Builders of Magnetic Chucks 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-98 
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without interfe1 ng with mac 
ments [~3..0¢ 


Knife Grinde: 
\ 38 in. capacity Knife Grinder ; 
grinding and conditioning a 


straight knives and announce 


Michigan Defiance Company o R 

ids, Mich., features a mechan tr 

mission which is totally ene 

protected from dirt and fore ! 

rial. Another feature is the omat 4 
table in-feed with adiustm: 

0.0005 in. increments and uy 


The orinde! old complet 
motor, starter, Knite bar. set ol 
for thick and t knives. 
wheel, pulleys 1 belts. A 
designed wheel | mounted 
fully machined ar ljustable 
heavy construct ivailable 
small additional cost A descriptis 
bulletin No VD 
specifications and d T-3-982 





Carbide Secribers 





\ tungston « l¢ scribe 
154X—designed fo is with St 
Nos. 454 10, 18 and 24 in. v 
height gages, is anno ed by the » 
Starrett Co., Athol, Mass. It is pa 
larly applicable t ribing line 
hardened steel and other materials 
ing a hardness below that of the s« 
itself. T-3-983 





USE READER SERVICE CARD 
ON PAGE 121 





TOOLS OF TODAY INFORMATION 





TO REQUEST ADDITIONAL | 
| 
| 
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| Groove Gage 


\ ize Co., Lake St., Pough- 
Y.. has redesigned its Dial 

















kee] ' 4 

C1 ce, which now features a 
T, I body to allow for inter- 
eS tv of extension arms to Cov- 
V the vce from smallest to largest 
Ra 
rar 
na 
Nat 
fro 
~ 


=. 


\ f-positioning precision instru- 


cage is designed to provide 


é ¢ 


posit control in checking diameters 

























of grooves and recesses. Range set- 
tings, effected with a simple knurled 
vernier nut arrangement, can be made 
direct to gage block combinations or 
wit 1 micrometer: however. a master 
check ring gage is recommended for 
oh production runs. T-3-991 
Tool Accessories 

Northwestern Tool and Engineering 
pany Dayton 3, Ohio, announces 
: that among other jig and fixture acces- 
sories they can now furnish a complete 
, of cast iron hand knobs with a 
ck pentrate finish. The knobs can 
furnished in both star and hexagon 
ind plain, tapped or reamed in 

, to 3.4 in. inside diameter. 
\lso available from Northwestern are 
flanged nuts with a hardened finish in 






indard sizes from 5/15 in. and up 





| including 1 inch diameter. These 





ire intended to replace loose nuts 
with fix- 


wasners 
T-3-992 





commonly used 
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Hydraulic Package 
A completely packaged Hydraulic 
System, by Harco Industries, 20 Curtice 
St., Rochester 5, N. Y., is designed to 


meet the needs of small and large 
plants interested in building simple 








hydraulic presses, jigs, fixtures and 
clamps. 

Combining compactness with adapta- 
bility, the unit may be used as a com- 


plete, self contained hydraulic system 


or as a pilot system on large installa- 
tions. Direct motor drive to pump 
eliminates belts and reduces mainte- 


nance costs; also, the design is said to 
minimize pressure flutter and overheat- 
ing incidental to pilot pressures with 
large Available 

9 


in over 100 models in ranges 1.88 8.25 


volume installations. 


gpm, pressures up to 1000 psi. 
T-3-993 





efieas 





Published in the interests of greater accuracy 


the Moore Special Tool Company, Inc., 732 Union Ax 


Panto-Crush Wheel Dressers, Die Flippers, Motorized 


md quality int 


the toolroom and on the production line by 
enue, Bridgeport 7, Conn., builders of Jig Borers, Jig Grinders, 
i Centers and a complete line of Hole Location Accessories. 








VALUABLE BOOK FOR DEFENSE PLANT TRAINING 





PRECISION HOLE LOCATION Contains many examples 
of jig-boring and jig grinding practices similar to 
one described here. 448 pages, 400 illustrations. 
copies of this authoritative book have 
184 pages of Woodworth Co- 


Over 750 


been sold to date 


ordinate Location Tables from 3 to 100 holes. 
Available at special price of $3 in U.S.A., $3.50 
elsewhere. Send check or money order to Moore 
Special Tool Co., Inc., Bridgeport, Conn. 








that contour 


similar dies 


flats, all of w 


ordinary lar 





FIG. 1 


Now... Jig-Ground 


Contours 


When first conceived by Moore 12 


years ago, the Jig Grinder was de- Fig. 2, is an 


signed primarily to position accu- two-statio 
rately and grind cylindrical as well 


as conical holes, with taper in either 


complete w 
2s hours. | 
direction. Continuing development 
and user-experience have since re- 
vealed a wider scope of applications 
particularly in grinding contours. 
Result: a completely redesigned and 
larger Moore Jig Grinder (Fig. 1) 


also checke 


coordinate 





FOR FURTHER INFORMATION, US 


slot grinds as easily as it hole grinds. 
Press tools such as lamination and 
tions of radi 


ii, tangents, angles, and 


ground to size and location 








filing, stoning and template work, 
was 80 hou 


Every c 


lead screws, an important feature of 


Moore Jig Grinders and Jig Borers. 
The night side of the blank die 
(Fig. 3) was ground with the regu- 


grinds, chop grinds and 


have various combina- lar grinding head. The corners, slots 
and projections on the remaining 


hich must be accurately three sides were done with the new 


The slot-grinding attachment (Fig. 4). 
nination die, shown in Proper draft(including corners) was 


ground around the entire contour 
with the taper-setting attachment. 


Ask for a free reprint of an eight- 
pagearticle onthe designof the No.2 
Moore Jig Grinder which appeared 


Pa recently in MACHINE DESIGN. 


FIG, 3 


excellent example. The 
n section was ground 
ith proper draft in only 


-revious time, including 


yntour and surface was 
d in the Jig Grinder by 


measurement with the 












E READER SERVICE CARD; INDICATE A-3-99 


























Spring Grinder Designed for faster and more eco- 


nomical grinding of springs with a 





corresponding increase in accuracy and 
quality, the Besly No. 928-30/60 ver- 
tical-spindle Spring Grinder features 
semi-automatic cycling together with 






special abrasive wheels constructed to 
grind materials ranging from bronze 
wire to oil-tempered steel. This feature 
eliminates down-time due to wheel 
changing. 









Stressed by the maker is the grinding 
of springs from 14 to 4 in. in diameter 
in wire sizes ranging from 0.0625 to 





0.500 in. Also stressed in conservation 



















HERE'S HOW NELCO CARBIDE 
CUTTERS HAVE SAVED TIME, 
MONEY - AND IMPROVED 

PRODUCT QUALITY FOR US/- 
























THE TRUMBULL ELECTRIC HAS 
INCREASED PRODUCTION OF THESE 
COPPER CONTACTS FROM 200 OR LESS, 
TO OVER 12,000 PER GRIND - - - 












The Trumbull Electric Company has elimi- | PROOUCTION RECORD — 
nated a troublesome production bottle-neck | HIGH SPEED STEEL CUT- 
by adopting NELCO Carbide Cutters. Slotting TER—from 30 to 200 pieces 
copper contacts, a vital component of electri- | °“’ oe 

cal switches carrying up to 600 Amperes, is os bayer toon 
a precision milling operation. Smooth, accur- pieces oon grind ° 

ate cuts are as necessary as steady, depend- eee a 
able production. The change to NELCO Car- ae aS = 
bide Milling Cutters has not only resulted in : — 
amazing slotting operation output but has 
made possible substantial dollars and cents 
savings by practically eliminating down-time. 


WRITE FOR CATALOG "CARBIDE TOOLS,” TODAY! 





Gor that Extra Edge in Production 
NELCO TOOL CO. INC. @ MANCHESTER, CONN. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-100 
100 


sinc 


dei eS 


of handling time since the machine », 
duces finished springs at eacl 


stead of the several passes needed 


conventional spring grinding a2 
information on this interesting de, Bp: 
ment may be had from Charles H. Re, 4 
& Co., 125 Clinton St.. Chicas: 6, | r 

T-3-1001 mi 


Rubber Plasticizer 
Of particular interest, in view of 
ting greater service from critical mat 
rials, is the claim of prolonged Ie 
formance life of rubber parts by trea 
ment with a unique rubber plasticiy 
announced by Schwartz Chemical ( 
326 W. 70th St.. New York 23. N. \ 
When applied to old rubber surfaces 


which have become hardened, crack 









and inelastic with age. it is said to act 


ally plasticize the rubber and impa 
the feel, grip, and resilience of ne 









rubber. Described as a non-inflamma 
and non-volatile liquid, which is 













sorbed by the rubber, one appli 

is said to result in lasting improvemer 
According to the manufacturer, | 

plasticizer called “Rub-R-Vive” 

to be particularly applicable to rene 

ing rubber feed rolls, platens and oth 

industrial parts in addition to num 

ous other uses T-3-1002 








Lettering Device 
Designed to provide professional 
tering is the Varigraph, by the Va 


graph Company. Madison 1, Wis. Ma 


of Tenite and measuring 7 x in., t 
housing slides smoothly along a straig 
edge. The lettering pen point 


pel left is operated by movi 
stvlus. shown at lower right, along le 


ters engraved in al insertable temy 


Control knobs govern height 
width of letters or numerals, and 
tings from 0.150 to 0.750 in. are 
vided for. As claimed for the de 
hundreds of variations of any alpl 
can be reproduced from one full 
templet. The templets come in 1 
than 60 popular type faces. A feat 
of the device is that it can be rea 


T-3-1003 





used by a left-hande 


1 person 
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Emulsion Cleaners 


ing process fcr all metals, de- 


ch-Brake Unit 
ered combination friction 


ike 


te 


esses 


mechanism for driv- 


chinery 


In °9 


and 


other medium 


is announced by 


Penton Bldg.. 


itures stressed by the man- 


accessibility. 


Shoe and 


mblies may be changed in a 


I 


rl 


row 


nut 


the 


parts 


without removing 


machine, and _ all 


driving mecha- 


pistons and packings 


( moved 


cl 


I 


ausing the 


is controlled 


without disturbing 


; directed toward safety. The 


by a solenoid 


idmits compressed air to 


engaging it. 


all 


the 


failure. 


In event of 


this valve im- 


permitting air to es- 


| 
ciut 


brake springs to 


ch and apply the 


Northwest Cl 
110 Roselawn, Detroit 4, Mich.. 
ilsion cleaners of the W/O 


ised on petroleum products—to 


T-3-1011 


1emical Com- 


ot chlorinated solvent degreas- 
effect, this system is said to be 
to spraying the work with 


these 


all 


immersed in water, rather 


emulsions 





are characte! 


unstable, mechanical agitation 


ed by propeller type mixers or 


mp and jet system—is required 


tain dispersion of the solvent in 


phase 


process 


is adaptable to small 


| large plants for automatic o1 


handling. 


n 


lay 


be 


Among other meth- 


kept 


right on the 


cks throughout the operation. 


te 


information on 


this interest- 


elopment may be had from the 


tu 


I 








ch, 





‘ 


1951 


T-3-1012 








Athol, Mass., is the No. 224 Micrometer 
with interchangeable anvils in range 6 
to 12 in. Six anvils are furnished with 
the micrometer, all readily interchange- 
able to provide the full range in steps 
of 1 inch. Each anvil is marked to show 
capacity and is fitted with an adjusting 
collar which compensates for wear and 


Micrometer Set 


Announced by the L. S. Starrett Co.., 














acts as a seat when clamped in position 








by a locking collar. 















The complete set, which embodies all 






late Starrett improvements, consists of 






the micrometer, 6 interchangeable an- 






vils. 6 standards, and wrenches. It is 







also available in other ranges 0 to 24 


in., and in Metric. T-3-1013 





When Our Armament ter 
depends on Acc’ 
you can rely on 


Thread Rolling 


































Cylindrical Die 

Thr ea d R oll ers The pro lity of precision thread 

rolling to n the accuracy of the 

For Precision Threading _— original setup during long runs of high 

Knurling — Forming speed component part production can 

Burnishing help you reduce manufacturing, as- 
Serrating sembly and inspection costs. 




























Send us specifications of your requirements and 





let us supply you with complete information. 


REED ROLLED THREAD DIE CO. 


scturers of 







THREAD ROLLING MACHINES and DIES « KNURLS e THREAD ROLLS 
Worcester 2, Massachusetts, U.S. A. 






TE-019 













FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-101 









































































The Carpenter Steel Company an- but 
nounces the availability of tubing and 
pipe to handle oxidizing and reducing 
corrodents. Called Carpenter Alloys B 
and C, these tubular products are made 
from strip of the “Hastelloy” analyses, 
products of the Haynes Stellite Division 
of Union Carbide and Carbon Corp. 

Outstanding characteristic of Alloy B 
tubing or pipe is said to be its un- 
usually effective resistance to hydro- 
chloric acid in all concentrations and 
at all temperatures, including boiling. 


AVIS WN> 









It is also recommended for sulphuric 
acid at temperatures above 80 deg C, 
is not recommended for oxidizing 
atmospheres. 


**Hastelloy” 


Because of its chromium content, 
Alloy C tubing will withstand strong 
oxidizing conditions such as those en- 
countered with nitric acid, free chlorine. 
aqueous solutions of chlorine, and acid 
solutions of ferric and cupric salts. In 
addition, it will resist phosphoric acid 
and is highly resistant to acetic, formic, 
and sulphuric acids. Alloy C tubing 
and pipe are generally recommended 
for use with hydrochloric acid up to 50 


Immediate Delivery 


This Swedish tool and die filing machine 
represents the latest development in 
tool makers’ and tool engineers’ equip- 
ment. Users of this precision tool report 
tremendous savings in time and tool life, 
due to its high efficiency and accuracy. 
It is a necessity in tool and instrument 
making and will save countless hours of 
production time since carbide and hard 
metal tools can be sharpened without 
removal. 


A few of Di-Profiles's advantages and uses: 

For filing, honing, polishing and lapping on inner and outer surfaces. 
For sharpening all hard metal and carbide cutters and tips. 
Attaches to a flexible shaft for other handwork, such as rotary drill- 
ing, sawing and filing. 
Driven by any 10,000 rpm controllable speed electric motor. 
Adjustable stroke from 0” to 14”. 
Diamond files, needle files and circular diamond saws available or 
supplied as needed. 

A few territories available to distributors or manufacturers agents 


INTERNATIONAL 
CORPORATION 









50 CHURGH STREET, NEW YORK 7, N.Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-102 


deg bs Complete informa 
these produc ts may be had 
Carpenter Steel Co., Alloy 
sion, Union, N. J 


*“Dimensionair”’ Gage 


Outstanding advantages a1 
for the Dimensioner air 
nounced by Federal Produ 
Providence 1, R. I. Provide 
ceptional measuring range 
ance combined with what is 
practically absolute stability. 


in. range enables a user to te 


the size of a hole before rea 


ultimate size. Irregular and _ tap 


holes are said to be even mort 
gaged since the plugs can be 
with jets at practically any a1 
a minimum of centralizing erro: 


Setting of the 


gag Is sald 
rapid and positive, without fussy 
ancing of controls. and with st 
such that, after the gage Is In 0 
tion, drift is entirely absent ever 


the gage is in operation, drift 
tirely absent aven after a period of 


\ir pressure, at 40 to 60 psi at the 


enables to plug to be used at } 


tion in coolants or oil without 
ference trom dirt 

Dimensional variations are m¢ 
directly on a graduated scale 
graduation representing actually 


005 in. at amplification of 2500 to 
variations as small as 0.000005 i 
said to be readily determined. T-3 


Unloading Valve 
Added to its line of hydraulic d 
by Rivett Lathe & Grinder, 
Brighton 53, Boston, Mass., is 
draulic unloading valve—Model 
designed for use in hydrauli 
cuits to unload one part of the « 
at no back pressure to the tank. 
Featuring a balanced piston d 
for close accurate fit in the valve 
this valve is oper ited by pilot pre 
from some other part of the ci 
Free flow to the tank continu 
long as the pilot pressure is h 
than the setting of the valve. 
described in Rivett catalog section 


T-3-1023 
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Hy »o Combination 
for multiple operations, a 
nation Planer and Miller 
three planing heads and 
4: a eads to handle large work- 
¥ 10% x 9 x 26 ft. long. As 
by the Giddings & Lewis 
| Co.. Fond du Lac, Wis., 
7 iti tool combines engineer- 
designed to simplify setup 
ng of extra-large parts and 















Fi eased flexibility, the right 
nd planer head is mounted 

for individual or simul- 
n addition, a 
‘oht planer side head is used to 
ventional advantages. The 
may be traversed to clear 






erations. In 












he ¢ table for a vertical milling 
“| id mounted on the rail. A left- 
. ind ling side head augments the 
- achine functions. Like the 


eads, both milling heads swivel 
Band « designed for heavy service. 
vidually powered by 25/50 HP 
Sixteen spindle speeds 


S .cner otors.,. 


ided. 







drive for feed and traverse to 
for milling operations, is 
on the right side of the ma- 


d furnishes electronic feed in 








variable increments of 1 to 
minute. A similar 
ted on the arch, feeds the milling 
saddles in infinitely variable in- 
ts of 1 to 40 in. per minute. 
ectronic feed is also available to 


60 per drive, 












oss rail, in an up-and-down di- 
at a rate of about 4 in. to 10 
minute. 

» announced by G & L is a 12 ft. 
iati Vertical Boring and Turning 





\ ° 

M aturing pendant control electro- 
ilic shift. Like the combination 

| and miller, this machine is de- 





| for extra large work and incor- 
the latest developments in its 
Complete information on both 
es may be had from the manu- 


I T-3-1031 
h, 1951 











Power Shear 


Following the recent announcement 


of its standard single-stroke Power 
Shear, O’Neil-Irwin Mfg. Co., 375 
Eighth Ave., Lake City, Minn., now 


offers the recently engineered DI-Acro 
Vari-O-Speed Powershear. As the name 
implies, this tool is a variable-speed 
power shear designed for high-speed 
production within a speed range of 30 
to 200 rpm. 

The cutting speed of this precision 
shear can be quickly adjusted to the 










fastest speed at which the operator can 
feed material for any given shearing 
operation. This provides maximum 
output since the end of engaging the 
clutch for each cutting stroke has been 
entirely eliminated. Incorporating a 
U.S. Varidrive Motor, the tool is offered 
in 12 and 24 in. sizes with a material 
capacity of 16 ga. sheet steel. 
Complete information on this Shear, 
as well as other O’Neil-Irwin tools, is 
contained in the latest edition of the 
DI-Acro available from the 
manufacturer on request. T-3-1032 


catalog, 







































oe * % 


a 





10TD 10° - 147) 14° ] 
Twin Wheel 
Tool Grinder 


(Alse SINGLE CUP WHEEL) 


Also: 


GRINDERS — ALL KINDS! 
UP TO 100 HP. 


BUFFERS — POLISHERS 
UP TO 60 H.-P. 


ABRASIVE BELT MACHINERY 
SPECIAL MACHINERY 

















Lost 



















Xo 


OLD WAY 
time between 
rough and finish grind. 


Floor space wasted — 
Grinder: must be away 
from wall. 


THE STANDARD ELECTRICAL TOOL CO. 


For Carbide, 
Stellite; or 
High Speed 
Steel Tools. 


me 


a A, ; 
penn 


Heavy Duty 
Wet or Dry 
10° - 14° Wheels 





NEW WAY 


One step from rough to 
finish grind. 

Conserve floor space — 
place Grinder against the 
wall. 


Positively no spray or splash when grinding wet! 





WRITE FOR BULLETIN 18 TODAY! 


WRITE FOR BULLETIN 18 TODAY! 


2499 RIVER ROAD 


CINCINNATI 4, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-103 


















Sheet Separator 





UTILITY 
SLEEVES 


Feeding of steel sheets, blanks and 
stampings into punch presses is now 
facilitated by the Sheet Floater, recent- 
ly announced by the Verson Allsteel 
Press Co., 9336 So. Kenwood Ave., Chi 
cago 19, Ill. Glove damage and injury 
to workers is also reduced. 

Incorporating powerful Alnico mag- 
nets, together with a stainless steel 
mounting bracket and a stainless steel 
wear plate welded into a compact unit, 
the Sheet Floater induces a magnetic 
field in the sheets in such a manner 
that they repel other, 


causing the ends to float or 


each thereby 


“fan” out 











They provide a REMOVABLE taper shank for straight shank 
drills, taps, countersinks reamers and other small tools. First 
introduced in 1919, more and more plants now specify them as 
standard. All the speed and convenience of taper shank tools, 
but instead of throwing away the entire worn out or broken 
taper shank tool, you retain the Utility Sleeve for use with doz- 


ens of straight shank tools. 


Are You Using Them Everywhere You Should? 


Customers report 40 to 75% savings in small tool costs after 
using these Sleeves. With rising labor and material costs, can 
you afford to overlook any further places to use them? 


All Standard Tapers Supplied—Any Stock Size Sent on 
30 Day Free Trial For Your Inspection and Work Out 


on ie A 2, A 4a ee, Geo 


1552 E. NINE MILE ROAD, DETROIT 20, MICH. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


INDICATE A-3-104 





with air spaces between XS 


the top sheet can be rea 













and fed into the press P~3-104) 
( 
Finishing Machines 

Announced b Huffor Ma 

Works. Redondo Beach, Cal 

ment which, specifically des 

move wrinkles parts 

rubber pad presses, should 

ticular interest to the aircraf 

industries [wo machines 

ployed, one of which employs 

“slapper” to cancel out wri 










\ toot pedal 



















matic clamp secure 
and its respect orm Dlo 
steel table top Depressing 
further actuates t slapper | 
the table, whet strikes a 
blows along the « e of the 
until the surtace erhcia 
and wrinkle-fre 

The part and rm block 


transterred to Hufford pl 






mat hine. | LIS I yrporates il 
en hamme! iSS¢ 

smooth table to] whicl 
series of short 1 blow 
minor defects a1 duce 
polished surtace oth mac 
designed for l sibility 





ope ration 





Flexible Shaft Tool 








Barton Product Ine D 
Ohio. announce ow cost | 
Shaft Tool whic! le tollo 
ventional desig ncorporate 
particularly advantageous to d 





ers and others nia 





regular contours 


Pow ‘red by i B K &W Deck 








equal—!4 HP 6000 rpm moto 
bail for hanging, t tool is pI 
with a cool-rur ill-bearing 






prece and i flexible 
approximately 4 long Col 
with cord and swit nd in a che 
either 14 in. or 1% collet. T-3-1040 








— 














USE READER SERVICE CARD ON PAGE 
121 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 
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ywer Shears 
r squaring shear line, by 
Machinery & Engineering 
ilten, Ohio, has been ex- 
nclude a complete range in 
in. thick to 12 ft. long; 
| 14 ft.; 3% in. up to 20 ft.; 
n. up to 14 ft.; 1 in. up to 
114 in. x 6 ft. 


Since the construction of such heavy- 
S duty equipment may be assured as 
} adequate with details available from 
the manufacturer, we will merely point 
S out the more prominent design fea- 
tures. These include an air-operated 
S dise clutch, installed in the flywheel 
and controlled by a solenoid through a 
iog or foot switch. Because the clutch 
is placed ahead of the gears, there is 
no motion in the gear train when the 

is not cutting. This reduces gear 


T-3-1051 


Deep Throat Press 
[he 4ton deep-throat punch press, 
by Benchmaster Mfg. Co., 2952 W. Pico 
Blvd., Los Angeles, Calif., has been re- 
engineered for greater dimensional ca- 
pacity. Open height, ram up, has been 
nereased to full 8 in. to permit use of 
dies and special tooling. The 
ow punches to the center of an 
ircle. 
me construction has been 
ened at all stress points, and a 
cout added. With exception of 
trip link and legs, all parts 
been standardized for interchange- 
with the regular 4 ton model, 
facilitating replacements. 


T-3-1052 


Countersinking Machine range of work and up to the full 20 in. 


capacity of the machine. 

The improved control is a treadle- 
operated rack and pinion traversing 
mechanism, each rack being provided 
with a micrometer adjustment which, 
with adjustment by set screws, limits 
travel of the motor shafts. 

The power is transmitted to the 
opposed motors, their rotors automat- 
ically position themselves in the center 
of the stator magnetic fields and remain 
there. With the work in place, the 
treadle is depressed, when both drill 


heads advance into the work. T-3-1053 


An improved Countersinking and De- 
burring Machine, by Black Drill Co., 
1400 E. 222nd St., Cleveland 17, Ohio, 
now incorporates a positive-type tool- 
actuating mechanism. This innovation 
permits precision operation on a wide 


witt FACTOR 
sno INSPECTE 


CALL ''DETROIT”’ 
DETROIT . . . TR 2-5150 


FACTORY-BUILT IS BETTER-BUILT BB turrnic * : 45208 

° BUFFALO. . . 9206 

rm iy CHICAGO. . . . 7694 

YOU are sure of built-in precision when you _ aoee 
+4 ‘ J . . . . N, . . 

specify “DETROIT” die sets. Quality-built to INDIANAPOLIS. . 5604 

. : LOS ANGELES ° 7251 

start, every set is assembled and inspected MEWAUKEE 7170 

at the “DETROIT” factory, where complete a. > 

testing facilities are available. Precision PITTSBURGH . Perrysville 4-5111 

as ROCK ISLAND, ILL. . Ru. 8-2814 

standards are constantly maintained to ST.LOUIS. . . . FR6811 

enable mounting of die in die set in less ta? + alae 

time, and to obtain longer trouble-free pro- SEATTLE . . . . MU 2450 

. . , ~e TOLEDO . . . . GA5706 

duction runs without necessity of regrinding. TORONTO, CAN.. | .PL3813 

Phone nearest “DETROIT” representative WICHITA. . . « « 5-8682 


: WINDSOR, CAN... . 2-1575 
for prompt delivery from factory. 


DETROIT DIE SET CORPORATION 


2895 W. GRAND BLVD. + DETROIT 2, MICH. 
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Bench Grinder and Lapper 


An improved bench Grinding and 
Lapping Machine designed to use a 


e@ 










AN Sl eiyk 


IMPERIA 
Carbide Tool 
GRINDER 


MODEL 200 





ARTER IMPERIA CARBIDE TOOL 
GRINDER work tables are movable. 
Tables are held on two pivot-edged 
side plates by vertical tension springs, 
forming a flexing mounting. Very light 
hand pressure moves table and tool 
forward and back across the face of 
the diamond wheel. In-feed is made 
by a knurled knob bearing a gradu- 
ated disc. The work tables can be 





Off-hand grinding of tools is seldom a satisfactory operation. Hands 
are unsteady, tool shanks can be rough or not flat, work tables may 
not be smooth. The result—poor tool grinding, shorter life between 
grinds, possible damage to expensive diamond wheels. 


ARTER GRINDING MACHINE CO. 
WORCESTER 5, MASS. 


silicon carbide abrasive and diamond 
wheels, and particularly Wickman- 
Neven steel bonded diamond wheels, is 
announced by the Wickman Manufac- 
turing Co., 15533 Woodrow Wilson 
Ave., Detroit 3, Mich. 

Incorporating many of the basic fea- 
tures of the former GF-2 grinder, this 
Model GF-2A also includes a second 
wheel guard for use with ordinary 
abrasive wheels; a 3-position table to 
provide for wheel wear; a milled pro- 
tractor slot; and an improved remov- 
able coolant filter. The wheel guards 
provide effective splash control. 






tilted to the required degree of angu- 
larity. Two protractor type gradu- 
ated tool holders are standard equip- 
ment. When grinding chip breakers 
the wheelhead also can be moved up 
and down, a compression spring giving 
smooth easy action. This compact 
double-table machine can be set up 
for roughing and finishing tools, fin- 
ishing and polishing, or finishing and 
grinding chip breakers. 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-106 






The table may be set iy 











iree poy ; 
tions, relative to the grinding yh, Mi 
face, to compensate for why Wear. | (nt 
milled slot on the table permits use af, p99 Sa 








protractor—supplied as an extra acm 
sory—for angular grinding 
available. 





iteratyrs 
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Heavy-Duty Cutters 

Introduced by Weddell Tools In 
Rochester 11, N.Y., is the Series “7 
heavy-duty Milling Cutters featuyrip, 
truncated triangular blades with des 
spacing afforded without loss of eith 
body or blade strength. Since the blade 
nest into broached holes, there are » 
open slots to spring or tear open. 



















& Ba 





Also incorporated is a novel wedg 
type lock which permits locking and 
unlocking the blades with a quarter to 








a half turn of a wrench at normal hand 
pressure. The locking unit is self-cor 






tained and the wedge is actuated to and 





fro without use of hammers or drifts 
Each blade is backed by a heavy, fine 





pitch screw which permits infinite ad 
justment throughout the life of the 
blade. The cutters are available wit! 
blades of HSS, super HSS, cast allo 


T-3-1062 




















and carbide tipped 




















Trigger Stops 
A standardized line of Trigger Stops 
for progressive dies, introduced by 
Reid Tool Supply Co.. 709 Baker St 
Muskegon Heights, Mich., are now 
available 344, 4, 4% and 5 in. lengths 
The body is 5/16 in. square, the stop 
























































end is ° in. long and has a 5 








radius. 

Made of cold finished steel and black 
penetrate finished, the stops are fur 
nished soft for drilling in the location 
desired for 























installation in the die 
Standardized accessories, their use im- 











plies economy over making them sep- 
arately for each die. Complete details 








and prices from the manufacturer 
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-Fog Lubricator 


Double-Step Ladder 


more Co., 139 Pennsylvania Ave., 
Wayne Pa., is primarily designed for 





















5 Anno 1 by the C. A. Norgren Co., Staging, by the Bally- use with large assembly jobs and in 
of p22 9a e Drive, Denver 9, Col., “ stock room aisles. Incorporating ladder 
Coes, he M ¢ Lubricator which, like steps on both ends, two or more work- 
ten previy bach designs, employs the ers can use the staging at one time. 
106] Hameo! 108 ciple of air-line lubrication. When not in use, it rolls easily on 
In esign, however, the fog can spring mounted swivel casters; how- 
be ca » tal greater distances and ever, the weight of one person deflects 
can | 7 eee — the casters so that rubber-tipped legs | 
throug! veral outlets to effect a more contact the floor. | 
at, Mihorough lubrication. In addition, air Made of welded tubular steel, the | 
7 flow a _Teduced, er unit is 30 in. high, 171% in. wide and 
Se — a age ag control es 18 in. deep. The platform has a 20 in. 
lose oil flo or does the unit require expanded stecl tread. T-3-1073 | 
ne special yricants. 
= | 
Meeting the Needs of Industry 
for More than 60 YEARS! 
Back in 1888, Kempsmith 
was a byword forAmerica's 
supremacy in milling ma- 
chines .. . pioneering and 
perfecting many new ma- 
chines vital to industry. To- 
day, Kempsmith's matured 
experience continues to 
loom soundly on the indus- 
trial horizon. You see it 
a in the — 
Since metering is said to be con- 


trollable to as low as one drop in 20 
inutes, the unit produces what may 
be termed as a “dry fog” that obviates 
drops ever entering the line. 

Fight models are currently available in 
ma 


KEMPSMITH 
LH MILLER 


— @ rugged, yet light- 
weight milling machine, 
designed by Kempsmith 
Engineers 


12 in. pipe size, and in two 
sizes of bowl capacity—'% and 1% pint. 


T-3-1071 


Annealing Spider 
gned for annealing of wire, an 
\nnealing Spider by KIF Industrial 
Fabricators, North Haven, Conn., incor- 
1 construction principle that, 
even distribution of heat and 
forees, prevents warping during 
ealing process. As contrasted 
entional cross-member construc- 
the spider embodies a large cen- 
pe with 8 smaller pipes welded 


KEMPSMITH MACHINE CO. 


1847 S. 71st St., Milwaukee 14, Wis., U.S.A. 


KEMPSMITT 
* Precision Built Milling Machines Since 1888 + 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-107 


veriphery. 

ned by the manufacturer is that 
ider facilitates loading of wire 
id further eliminates the costly 





ding of spiders due to warpage 
iuse they are too difficult to load 
p. The KIF Spiders are 81 in. 


nd diameters can be furnished 








range 10 to 30 in. to suit individ- 


eds T-3-1072 
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All America is adopting 


HARD-N-TUFF 
The Amazing NEW 


Steel Hardening Compound 
That Gives Mild Steel the Properties of High Grade 
INCREASES TOOL LIFE AT LEAST 300% 


Any plant, Large or Small, can use it without special equipment . . . 


HARD-N-TUFF will solve your war steel shortages and priority problems. 


With 


HARD-N-TUFF you can use CHEAPER steels and get fine steel performance. Keep 
drills, cutters, chisels, tools sharper, longer. Keep machines operating longer, faster. 
Cut machine shut-downs for cutting edge replacements to an unbelievable minimum. 
Used successfully on all types of tools, parts, dies and other low carbon or high speed 


materials. 


V4” STEEL DRILL MADE “HARD- 
N-TUFF’ 

Drill shown is an ordinary 4” carbon 
steel drill treated with HARD-N- 
TUFF. The hole was drilled dry at 
lowest speed on press in the automo- 
bile spring eye leaf. Cutting time less 
than two minutes each. 


INCREASED LIF 
OF SPECIAL FORMING DIE FOR 
PIPEWRENCH 
The holes and contour of yoke were 
die-cut from 4130 chrome alloy steel, 
Vg” sheet, while flat. Top face of fe- 


HARD-N-TUFF 


male section (A), was hardened with 
HARD-N-TUFF. Operation of male 
die (B), is to bend die cut sheet into 
form illustrated, (C). Guide pins in 
(A), were also hardened. Die life 
was increased by minimum of 300% 
with substantial savings in spoiled 
parts and lost manhours. 


In simple powder form, HARD-N-TUFF is extremely easy to use. 





STRENGTH AND ENDURANCE 
ADDED TO SCREWS AND SET- 
SCREWS WITH HARD-N-TUFF 
Three holes, each the size of the core 
of the lag bolt (minus threads), were 
drilled in 2” steel plate. The bolt 
was hardened with HARD-N-TUFF 
and forced through each hole with 12” 


wrench. Threads cut by bolt were 
uniform and reusable. Bolt threads 
undamaged. 


HARD-N-TUFF INCREASED LIFE 
OF MILLING CUTTER 

Carbon steel milling cutter could be 
run at only 25% of normal machine 
speed. When hardened with HARD- 
N-TUFF, Emmerich Machine Co. re- 
ported that machine was stepped up 
to normal speed and lost machine and 
manhours were entirely eliminated. 


Merely heat 


surface to be hardened, dip or roll in HARD-N-TUFF, reheat and quench. Entire 


operation only a few minutes. 
hardness of 60 Rockwell. 
compound on the market. 


Tested on 1020 carbon steel, produces minimum 
HARD-N-TUFF is the only CERTIFIED steel hardening 


HARD-N-TUFF 


DOUGHTY LABORATORIES, INC. 299 Madison Ave., New York 17, N.Y. 
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Dressing Attachmen; 
A grinding wheel dresser 
broach 


T Use 
sharpeners—the |)ymop;, 
Dresser—is now available from (4, 
nial Broach Company. Originally . 
veloped to permit grinding of ail 
broaches to higher finishes in the op, 
pany’s plant, the unit consists of , 
adjustable mechanism designed to all 
duce a fine finish on both the radi 
and sides of a broach grinding whe 





























Linkage, which covers the arc 
travel of the diamond point in the 
standard Dymon-ize dresser, is su 


that any radius ranging up to ° 

can be readily dressed by a single a 
justment. The unit has two contr 
handles one tor 





radii. t! 
other for dressing the side of the whee 
tangent to the radius. 


dressing 





According to Colonial, the finer finis 
imparted to the broach teeth natural! 
improves the surface finish on the su 
faces machined, the whole apparent! 
traceable to the reduction of “to 
marks” on the cutting edges. Smooth 


chip flow in curling up in the chiy 


space is among other characteristics 
traceable to improved grinding. Ful 
information on this interesting develo 
ment may be had from Colonial Broac! 
Company, Box 37, Harper Station, De 


troit 13, Mich T-3-1081 
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Ceramic Flats 




















Custom made optically flat dises 
plates of ASLIMag technical ceramics 





























in any size up to 9 in. diameter ar 
now available American Lay 
Corp., Chattanooga 5, Tenn. 

Hard and permanently 
product is said to be 


from 


rigid, this 
resistant to 4 
alkalies and acids except hydroflu 

and to heat shock. 
be used at 


Chey may therefore 
elevated temperatt 

Claimed is dimensional accuracy with: 
in practically any specified limits, wit 
larger pieces said to be flat within tw 
light bands T-3-1082 
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lief Grinder Thread Chasers A Thread Chaser developed by O. J. 


Fairbanks, greater New York chapter, 
ASTE, is designed to replace cutting 
teeth of present thread chasers the 
while it is said to be more resistant to 
shock. 
Claim for these chasers is a thread- 
ing speed of 150 feet per minute—1200 
rpm spindle speed—for cutting a 1-20 
thread on an alloy steel screw, toler- 
ances held to class 3 fit. Speeds up to 
300 fpm are said to be practical 
but subject to horsepower limitations. 
Manufactured by the E. J. Deegan 
Mfg. Co., 725 East 135th St., New York 
54, N. Y. T-3-1093 













p-s ler Division of Royal Oak 

Machine Company, 623 E. 

‘ourt! Royal Oak, Mich., an- 

notorized D-S radial relief 

Fixture featuring a stepless 

ol. This is achieved with a 

B leni ectifier which makes pos- 

; from 0 to 80 rpm by simply 
lial knob. 

















] 
ool 

























The motor used is a DC, 110 volt, 
sear reduction type offering 40:1 ratio. 


‘ 

[he fixture, which can be used with a | WwW, e 

number of standard tool grinders, is | Ae B- is, h n 

offered with or without the D-S stand U i Gs 


and grinder 
This is the second motorized type 


f unit made available by D-S. The other, L t y, 140, L 
Fwhich is still offered, is a 3-speed as Ad mutch ax fC G onger 


nulley drive with AC motor. The man- 





+ 












| ially operated D-S fixture, first in the Since the inception of this business; we have used only steel containing chrom- 
ilso still available where a | ium and/or tungsten * That’s why A+ B+C Bushings deliver as much as 10% longer 
maller volume of work is done. service than the average * When a supplier decides to “up” the quality of his 
T-3-1091 steel, it may be a couple of years before his customers get the benefit of the change, 
ne | their orders in the meantime being filled from stock or blanks antedating the im- 
Die Casting Machine | provement * With A+B+C Bushings, steel of chromium and/or tungsten content 
[he A.B.C. Die Casting Machine Co., is no recent innovation. They've always been made from this superior grade steel 
: 39 W. 112th Place, Chicago 28, IIl., * That's why it is always good business to specify ABC. 
has announced an air-operated zinc die 
asting machine with completely auto- i. 











matic cycling and adjustable timing 
lwell on the opening and closing of | 
the toggle and injection of the molten 





ee 
7*@ SO 





metal. The machine, designed to pro- 
duce castings up to 1 lb., is equipped | 
with a 200 lb. pot and is said to be eRe 
capable of a free cycling speed beyond A*B-C DRILL JIG BUSHINGS 
1000 shots per hour. | HEADLESS PRESS FIT + SLIP RENEWABLE + FIXED RENEWABLE + HEAD PRESS FIT 
Utilizing die blocks from 144 x 8x | Also Headless Liners, Locating Jigs, Lockscrews, Clamps i 





0 in., with an allowable increase in 
die thickness up to 3 in., the machine 
incorporates a powerful toggle arrange- 
to insure relatively flash free cast- 


ing T-3-1092 





Unexcelled for Accuracy 
and Concentricity 





A-S-A 






STANDARD Write for catalog, price list and other informa- 
tion needed by the tool engineer. 


| 
ACCURATE BUSHING COMPANY(/ any 
| 






437 NORTH AVENUE, GARWOOD, N. J. @ Westfield 2-640 | 





ID 


























| a . . iain — 

| BOSTON, MASS. BUFFALO, NW. Y. CLEVELAND, OHIO DALLAS, TEXAS DAYTON, OHIO 

M. A. Siebert Co. W. $. Gallagher Co. Die Supply Company The Stanco Co. Geo. D. Laughter Co. 
DAVENPORT, IOWA HOUSTON, TEXAS DENVER. COLO. DETROIT, MICH. 

Davenport Engineering Corp. Chickering Tool & Equip't Co. Iver. J. Esbenson Co. 

INDIANAPOLIS, IND. MILWAUKEE, WISC. MINNEAPOLIS, MINN. NEW YORK, W. Y. 

The Standard Die Supply, Inc. The Stone Company, Inc. Chas. W. Stone Co. Carl Eberhard 

| ' ROCHESTER, NW. Y. PHILADELPHIA, PA. RHINEBECK, WN. Y. SOUTH BEND, IND. STRATFORD, CONN. 

| Tool & Supply Division Albert R. Dorn Frank A. Hart Formrite Tool Co. Ellsworth Steel & Supply Co. 

| | DB. J. Andrews, Inc. 
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A.S.T.E. NEWS 





Continued from page 89 











Baltimore, Md. 
world crisis were pointed up by speak- 
3 meeting of Balti- 


Three angles of the 






ers at the January 





more chapter. 





How the Society, its individual mem- 
bers and officers will figure in the tre- 
mendous job of national rearmament 
was emphasized by H. L. Tigges, ASTE 

address, “The Tool 
Engineer and National Defense.” The 
Society’s chief executive also touched 








president, in an 
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World Problems Hinge on Production, Unity, Politics 


on plans the organization has under 
way. 

Sergeants J. M. Brink and George 
Rozansky of Fort Meade presented a 
film, “The First 40 Days,” showing the 
devastating results of combat between 
United North Korean 


forces during the crucial opening weeks 


Nations and 


of the Korean war. This, plus Sergeant 
Brink’s account of his assignment with 
the Medical 


Corps, his subsequent 




















@ New precision standards, longer 


life, easier operation, fool-proof 







action —they’re features of the new 


Ettco-Emrick Keyless Drill Chuck 





There's no slipping, no damaged 
drill shanks—the grip is always tight 
and true. Yet only a slight twist 

of the chuck body is needed to 


release the drill 


ae 
a You need a chuck that’s tops in 


simplicity and design. Save time? 
























Save money! Ask your Industrial 





Distributor for the new 





Ettco-Emrick Keyless Drill Chucks 


and Shanks 


ETTCO TOOL CO., INC. 
596 JOHNSON AVENUE 
BROOKLYN 6, NEW YORK 






gap Fully described in bulletin #7. 
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British goals and 
successful appli 
Plan 
commercial officer of the B 
sulate in Baltimore. The pl 


ambit 
ition otf ti Col, 


were out! ned by S ‘ Br 





scribed by Mr. Bryant, is aim: 

raising the st lards of liy 

peoples of the Malay Peni il 

neighboring countries not uw C H 

domination. 
R. D. Brickett, chapter 


introduced the speakers and cond 
an election for Nominating Commit 


z. 5 Antonelli \ J. Jones ind | 


Burke, were named to this comn 


At the close of the meeting ref 
ments were served to the approxi 


50 members and guests present 





Institute Honors Gross 
On Dean’s Retirement 
Philadelphia, Pa——Dean Howard 


Gross, a former chairman of Philad 





phia chapter 
member of the & 
irship Committee 


cently retired 
















ictive sery 


Spring Garde ins 


tute after comy 









90 years witl 


century-old scl 





H. W. Gross \ parting 
one of two affairs given by the institut 


in honor of the dean, was attended 













a delegation ot AS | I: members il 


tion to several prominent PI 





phians and _ educators Che 
of Mrs 


note oft sadness i the 





sudden passing Gross lent 







tunction 
In a touching ledictory Dean G 


offered his services as counselor 





institute in his retirement 


Societies Sponsor Third 
Local Industry Night 
Poughkeepsie, N. ¥ Mid-H 
chapters of ASTE and the An 
Society tor Qualit 
Western Printing and 


Co. night. Januar 







Control ob 
Lithog: 

It was the 

annual me - 


ot a series ot oint 








starring area industries 


Nelson H 


{0 members and 


Prior to dinner at the 
} 


ipproximately 


of the two societie assembled 






Western plant to pect this new 


modern tactory The processi 


books and playing irds through 


ous stages was described by guide 


demonstrated by me ind machi 
action. 

O. H. Somers, quality control g 
nee! at Wester vas the tec! 


The Tool Engincet 





cited the value ot quality 
rds and investigations as 
odern production and as a 
ynagement discussions. His 
plemented with blackboard 


peaker was Harold D. 
ice-president and _ general 
the company. Ownership 
sharing policies have been 
onsible for his firm’s rapid 

ording to Mr. Spencer. 
business session, Llewellyn 
Walter Stadtler and Joseph 
vere elected members of the 

\STI ninating Committee. 

® Fill V. Thorp, ASTE chairman, 
: presi ind introduced the speakers. 


»Personnel Expert Speaks 
At Past Chairman Night 

™ Rockford, Ill—“What Is Your Wash- 

oom Rating?” This pertinent question 

subject Edward McFaul. per- 

lanagement and advertising ex- 

brought before some 350 men 

ng Rockford chapter’s annual 

hairman’s night. The meeting was 

ld January 11 at the Woodward Gov- 


plant auditorium. 


Since a supervisor is constantly 
watched by workers under his direction, 


he should be governed accordingly 


WANT A REPUTATION FOR PRECISION? 
even when away from the plant, Mr. 


se epee Inspect Your Parts Magnified 


\ film, “God of the Atom,” produced 


Moody Institute of Science, also on d Bright Screen 


was presented. 


Hydraulic Presses Form The Kodak Contour Projector, Model 2, has unique features that 
Giant Pipe from Plate permit efficient staging fixtures to keep inspection costs low and 
inspection standards high. 

There’s a full eight inches between lens and object, unchanging 
for any of six quickly dialed magnifications up to 100 X—all com- 
fortably visible in a lighted room on an uncurtained 14” screen. You 
Kansas City chapter’s meeting can put the object in any of five planes: vertical, horizontal down- 
in Roselli’s Restaurant, January 3. Two ward, at left of lens, at right, or atopa glass table. And, just by flipping 
presses of 18,000 tons capacity each a switch, you get illumination through the projection lens itself to 

built for this work, F. E. Sebring, show surface detail and explore deep recesses. 

manager, The Hydraulic Press For complete details about this versatile projection microscope 
o Mt. Gilead, Ohio, explained and its measuring accessories, just send in the coupon. 
/ 100 engineers and guests. 


Die applications of the open rod the KODAK CONTOUR PROJECTOR 


osed upright types of Fastraverse h , f 
5 weirs dhoven toy Sic. Sebelen Se- shows contours, of course... 


sisted by William Truska. Jr. of the surface details...deep recesses 
company. These included the 
's and forming of motorcycle | EASTMAN KODAK COMPANY 


rs at a rate more than triple Industrial Optical Sales Division 


is methods involving seven roll- Rochester 4, N.Y 
,N.Y. 
erations. 


Kansas City, Mo.—A slide-illustrated 
description of the processing of 36 in. 
liameter steel pipe from 1% in. plate 40 
leet long highlighted the technical ses- 


sion at 


presse 


ther interesting example was the 
ng of three flared pans at one NAME 
rom 29-gage steel. Wrinkles, due 

ting of blanks and taper in draw, a iia ‘ 

eliminated in a spinning opera- ADDRESS Kodalk 


TRADE-MARK 


Please send your booklet on the Kodak Contour Projector. LP 





(Please print) 











Sebring also detailed the use of ahs 


isticizing units on standard in- STATE 


m molding machines. Advantages, FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-111 
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WHEN YOU NEED 
DEPENDABLE 
ONTROL VALVES 


- » « SPECIFY 














Whether you need solenoid valves to control air-operated fixtures or whether 
you must control the flow of gas, liquids or refrigerants in processing parts, 
it will pay you to investigate A-P control valves. 

A-P offers a wide variety of valves adaptable to temperature, pressure 
or electric control. Years of experience, unexcelled engineering and pro- 
duction facilities, close quality control and meticulous testing guarantee 
unusual dependability of operation and performance. 





























J 
| REMOTE CONTROL 


SOLENOID VALVES 


































Heavy-duty, pilot-operated, industrial-type so- 
lenoid valves for water. Non-overheating mois- 
ture-proof coil, easily removable strainer and 
valve seat. Capacity to 3000 gal. per hr. | 

















Multi-purpose solenoid valve. Handles air, wa- 
ter, or non-corrosive liquids and gases. Capacity 
up to 600 gal. per hr. 

















Rugged, long-life solenoid valve for low pres- 
sure air or gas control. Positive opening and 
seal-off, even with voltage or pressure varia- | 
tions. No sticking or gumming. Quiet, no-hum_ | 
operation due to unique design. 


SILENT, POSITIVE-OPERATION 


THERMO-ELECTRIC GAS VALVES 






































Where inexpensive, reliable automatic temper- 
ature control is required, this thermo-electric 
gas valve has many advantages. Its diaphragm- 
operated power element is absolutely silent in 
operation. Positive, tight seal-off; full opening, 
full closing on 30-second cycle. Large capacity ; 
compact size; dependable functioning. 


PRESSURE-REGULATED 


WATER VALVES 
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A-P water valves will control water flow in 
response to pressure changes. Unique valve de- 
sign permits trouble-free operation even in very 
dirty water. Operating pressure adjustable from 
65 to 300 p.s.i. Maximum water pressure 150 
p.s.i. 3/8”, 1/2”, and 3/4” sizes; capacities | 
from 3 to 42 gal. per min. 


PRESSURE OR TEMPERATURE CONTROLLED 


EXPANSION OR THROTTLING VALVES 















WAG 











Designed primarily for refrigerant control, A-P 
expansion valves are adaptable to many appli- 
cations where automatic control of temperatures 
; or pressures is required. If you have a problem 















involving the control of liquid or gas flow in 





SS 





Y response to pressure or temperature changes, 
j a standard, low-cost A-P expansion valve may 
Y provide an immediate answer. 


WS 





SS 
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DEPENDABLE Controls 


For Air @ Liquids @ Gases @ Refrigerants 


A-P CONTROLS CORPORATION 


(formerly Automatic Products Company) 
2402 N. 32nd St., Milwaukee 45, Wis. @ In Canada: A-P Controls Corporation Ltd., Cookeville, Ont. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-112 
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he said, are low injection pr 
resulting closer control of 
and savings of material. 


Credits Jet Production 
To Surface Broaching 

Richmond, Ind.—Modern ensir 
production would be impos 
out the development of surfa 
ing, James Dopp of the Lapointe y 
chine Tool Co. told Richmond ' 
at their January 9 meeting 

Mr. Dopp presented films « 
broaching, tooling for jet product 
and jet propulsion 

2 W. Johnson was elected hairr 
of the Nominating Committee. Low, 
Penland and J. E. Prifogle also 
elected to the committee. 

Mervin Culbertson, chairman, hg 
charge of the meeting. Dezell Gib} 
program chairman introduced t 


were 


speaker. 
Allen, L. R. Ware, J. N. Dana 
Howard Pond. 

The meeting was preceded by 
ner attended by 43 men. 


ASTE-ASM Hold 
Educational Meeting 
Worcester. M iss The Worcester 
chapters of ASTE and ASM met 
January 10 at Worcester Polytech 


Out-of-town guests included Fred 


y 


Institute, in connection with an edu 
tional course sponsored by the ASM 
group. Dinner was served in Sanford 
Riley Hall and the technical sess 
took place in Alden Memorial Hall 

Carroll L. Morse, chairman, preside 
at the ASTE business meeting. Joh 
Hayes and Past Chairmen Carl D 
Schofield and Charles W. Monigle were 
elected to nominate a new slate 
officers. 

sruce B. Warner vice-president ind 
general manager of the New England 
Plating Co., Worcester, was the techni 


cal speaker. His subject, “Surface Pro- 
tection of Metals,” was presented to a! 
audience of some 200 members of the 
two organizations, in addition to a 
group of WPI students 

Announcement was made of two 
members added to the ASTE roster 
during the previous month. They ar 
Merrifield Woodis of the Woodis In- 
dustrial Supply Co. and Edmond ‘| 
Cloutier of the Brookfield Machine & 
Tool Co. 


Cites Deciding Factors 
In Machine Selection 


Chicago, Ill.—Prime labor 
overhead, and depreciation of plant 


equipment are major considerations in 


determining types and number ot 
chines to be used, according to | 
Fluskey, chief engineer of Chi 
Screw Co., Bellwood, Ill. Mr. Flu 
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factors while lecturing on 
and the Automatic 
at a recent Chicago 


i tion 
hine 


eting. 

Tl -ker described methods of de- 
_ the point at which work 
Pw done on the automatic screw 
mat ; opposed to the manual type. 
He « ed how to decide on the num- 
her ndles to use in producing a 
oles tity of a particular part. 

M i!) A. Blu, chairman of the 
1955 position Committee, reported 
7 and plans of his committee. 
r. | Schmitt, national director, re- 
view he semi-annual board meeting 


at De t 


Hagle Elected Chairman 
Of Nominating Committee 


Erie. Pa-—Harold Hagle was elected 
chairman of the Nominating Committee 
during a dinner meeting of Erie chap- 
ter. January 9, at Mozdy’s Hall. 

W. L. Kennicott, chief engineer of 


Kennametal, Inc., Latrobe, Pa., was the 
technical speaker. He discussed “De- 
sion Factors of Carbide Single-Point 
Tools,” using slide illustrations. 

S. S. Sadoski, chapter chairman, pre- 
sided and introduced the speaker and 
the following guests: Willard Fawcett, 
Latrobe, Pa., William Herd, and 10 
students from Penn State College with 
their instructor, W. T. Frier. 

[he meeting was arranged by a com- 
mittee directed by George Pease. 


Gives Diamond Tool Talk 


Washington, D. C.—January meeting 
of Potomac chapter, held at George 
Washington University, was devoted to 
a discussion of industrial diamond tools 
by H. L. Strauss, Jr. of the National 
Diamond Laboratory, New York. 

Mr. Strauss’ talk, as given before 
other chapters, has been reported in 
previous issues of ASTE News. 

During the meeting Lawrence Did- 
szoneit, H. Winslow Brown and Robert 
Plitt were elected a nominating com- 


mittee 


Williamsport Ladies 
Entertained at Dinner 


Williamsport, Pa. — Approximately 
) couples attended Williamsport chap- 
ters annual ladies night, held January 
Ashurst Manor in Muncy. 
Chairman William Belknap presided 
over a short business meeting, when a 
lating committee was chosen to 
it candidates for officers. 
e gathering participated in group 
ng led by William McCoy. Mrs. 
ies Clokey provided dinner music. 
Paul presented films of 
Fallbrook trip conducted 
igh the Grand Canyon of Penn- 


iia to Watkins Glen, N. Y. 


! 
ilam 


scenic 
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Improved heat treatment of Allen O Head 
screws produces greater Rockwell hardness and 
strength to permit firmer tightening. The 
Allen cup point grips the shaft without 
producing chips or particles. Ideal for use and 
re-use under vibrating stress conditions. 


Always the choice for the best 
in precision screws . . . ALLEN 


AllenO 
this bloc and sil 





Oe ad crews ia 
bond silver 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-113 












































HEADS 
* Cup point for most applications. Cone, flat, half dog and 
oval points are standard Allen points available from stock 


I 


for special requirements. 


ALLEN®: 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 
NEW YORK, CLEVELAND, DETROIT, CHICAGO, Los ANGELES V, 
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Machining Time Saved / 





uses the PROFILOMETER 


Profilometers are in use constantly for production control of ma- 
chining operations at Douglas Aircraft Company's plant in Santa 
Monica, Calif. In many instances, Douglas found that surface 
roughness ratings could be held well within engineering speci- 
fications even after machining time was reduced considerably. 


Here is a typical example. The milling operation on one surface 
of the aluminum part illustrated—and which is produced in 
fairly high volume—had been run with a feed of 21 inches per 
minute, This produced a surface roughness rating of 40 micro- 
inches. For this part, a 100 microinch finish was specified as 
maximum. After increasing the feed to almost 50 inches per 
minute, it was found that the finish still was entirely satisfactory. 


As a result, machining time for this operation was decreased 
by more than half! 


It is interesting to note that, at Douglas, Pro- 
filometers serve a number of departments. They 





‘< : may be used by inspection, by the production 
a z standards department or by production depart- 
“" o ments near the machines on which the surfaces 


in question are being produced. Douglas rec- 


eo 
ee ee opnizes the Profilometer as a shop instrument. 


To learn how the Profilometer can help cut costs in 
your production, write today for these free bulletins. 


) Profilometer is a registered trade name. 





Instrument Manufacturers 


PHYSICISTS RESEARCH COMPANY 








ANN ARBOR 10 * 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-114 
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Coming 





ee, 


Meetings 





Att CHAPTERS 


— 


March Inst 


ofhce 

(BripcGerort, CONN Fal 
March 7, Stratford Hotel 
W. L. Hardy, Norton Co ibie 
“Tool and Production G 
H. E. Conrad, ASTE execut ‘ 
tary, will be guest. April 4, Pit 
Bowes Co., Stamford. Speak Vv 
Dopp. supervising engineer po 
Machine Tool Co. Subject Ay 


cation of Broaching Machins 


Engine Production.’ 
Cepar Rapips 
Montrose Hotel S 1e aker 

I 


M irch 21, 


6:30 1 


: Prof H 


Amrine, Purdue University. Subject 


“More Production Through Mot 
Study.” 

Cuicaco— Mari 7-21. 1952. Tool |} 
gineers Industrial Exposition 

CLEVELAND— Mar 14. Speaker: Ha 
Hvrider. The Vascoloy Ramet Cor 
Subject: “Tungsten Carbide 
Cast Alloy Wear Parts.” 

Detroit—Marcl Ladies Night, ] 
gineering Society of Detroit. Dinn 
6:15 p.m. Apr Plant to 
Student Sectio March ] 
p.m., Junior Rov Subject A| 
Steel.” April Plant tour 

(FLINT) SAGINAW VALLEY—Ma1 
Past Chairma Night Ap! 
Plant Tour Fisher Body No 
and Assembly 

Hartrorp—March 5, 8:15 p.m., Hart 
ford Gas Co Auditorium 
meeting with Society of Carbide | 
gineers. Speaker: ( R. Morg 
General Electric Co. Subject Ay 
plications for Carbide in Autor 
Screw Machines March 19 
p.m. Panel on “Holding Devices 


Los ANGELES—March 
Leeds, Brown & Sharpe 
“Efficient Milling 

(NEWARK) NORTHERN Ni 
March 13. Exec tives 
cated to Hyatt Roller 
Speaker from Hyatt 

New HAVEN—Marcl 8 
“Molding Plastic Api 
tour, Sargent Ww ¢ 

New YorK GREATER—M 
Hotel New York 


nual Meeting ASTI March 
house of delegate ind board of 
rectors meet March 17-22. | 
convention cruise to Bermuda 
“Queen of Bermuda.” Stay at | 
cess Hotel, Hamilton. Bermuda 
NortH Texas—March 30, Exec 
Night. Speaker: Dr. H. B. Osl 
Ir.. Tocco Div., Ohio Crankshaft 
Subject: “High Frequency Indu 
Heat-Treating 
PHILADELPHIA—Ma Engine 
Club Gear f Sympos 
The Tool Enginecr 


Speaker | I 


o. Sul 


w JERS 
Night 


> 
earring 


Sul 


il 12. | 


arch | 


Ninetee nth 
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« B| The Allied Institute 
*itne z 
iv f Technol 
point Ba: 0 eC oie y 
Appl 5 6 ® . 
oh ll 
‘| Chicago, Hlinots 
pn i 
| offers complete and 
lotioy ti 5 
m practical courses In 
far 
=F ITOOL & DIE 
and 
; DESIGNING 
nner 
= F | TOOL ENGINEERING 
15 
» F JINDUSTRIAL DRAFTING 
re 
=|) | SHOP TRAINING 
int 
Ey 
. Tool Engineers are most im- 
: portant to our national defense. 
00 The facilities and teaching per- 
sonnel of Allied Institute are 
P duly approved by the Office of 
a: the Superintendent of Public 
Instruction of the State of IIli- 
nois, and accredited by the 
Central Schools Association. 
0. Courses of instruction can be 
taken in their entirety or any 
t phase that suits the immediate 
nt need. Bachelor of Science de- 
gree conferred. 
: Home Study courses are de- 
; ned to include all the prac- 
: al aspects of our standard 
: rriculum. 
n Write for information. A Ic 
ostcard will do. Please indi- 
Home Study or Resident 
urse preference. 
Allied Institute of Technology 
DEPT. T.E., 1338 S. MICHIGAN AVE. 
CHICAGO 5, ILLINOIS 








Speakers from National Tool Co. and 
Michigan Tool Co. April 19. Speak- 
er: Albert Lee, Almco Co. Subject: 
“Deburring.” 


(SPRINGFIELD, VT.) Twin STATES 


March 14, Springfield. Speaker: Guy 








For: 
PRECISION GRINDING 


Hubbard, 


machine tool 


editor of 


Steel. Subject: “History of Machine 
Tool Industry.” April 11, Windsor 
House, Windsor. Speaker: G. H. 
Stimson, Greenfield Tap & Die Corp. 
Subject: “Unified Screw Threads.” 


Toronto—March 7, 7:30 p.m., Oak 


Room, Union Station. Speaker: Ed- 
ward Barker, Modern Tool Works, 
Ltd. Subject: “Duplicating Tech- 
nique.” April 4. Speaker: Prof. E. A. 
Alleut, University of Toronto. Sub- 
ject: “Gas Turbines in Industry.” 
April 6, Royal York Hotel. Ladies 
Night. 


(WasHincton, D. C.) Potomas 


March 8, Dodge Hotel. Speaker: 
B. A. Taylor, vice-president, Chrome 
Electro-Forming Co., Detroit. Sub- 
ject: “Hard Chrome Plating to Size.” 
April 5. Speaker: R. E. Coleman, 
distributor for Pivot Punch and Die 
Corp., North Tonawanda, N. Y. Sub- 
ject: “Pivot Punches, Their Use and 
Application.” 


WorcesteER—March 6. Visitation, Ux- 
bridge Worsted Mills, Uxbridge,, 


Mass. Dinner at Uxbridge Inn. April 
3, Putnam & Thurston’s. Speaker: 
A. N. Kugler, technical engineer, Ai 
Reduction Sales Co. Subject: “Inert- 
Gas Arc Welding.” 


(YorK) CENTRAL PENNSYLVANIA 


March 5. Speaker: N. M. Perris, 
management engineer, Stevenson, 
Jordan & Harrison, Inc. Subject: 
“Manufacturing Control.” April 

Speaker: C. A. Reimschissel, chief 
development engineer, Landis Ma- 
chine Co. Subject: “Use and Appli- 
cation of Thread Generating Proc- 


esses, 
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Manufacturers Agents 


WE NEED A MAN experienced in 
the sale of precision tools, machine 
tools, and contract machine service for 
established New York State territory 
Advise age, education, past experience, 
and salary desired. Box 227, American 
Society of Tool Engineers, 10700 Puri 
tan Ave., Detroit 21, Mich. 

PROMINENT EASTERN MANU- 
FACTURER of precision tools wants a 
manufacturer's agent to handle their 
line on an exclusive commission basis 
in New York State. Territory is well 
established. Advise territory covered 
lines handled, and size of organization. 
Box 228, American Society of Tool 
Engineers, 10700 Puritan Ave., Detroit 
21, Mich. 








CLOSE TOLERANCES 


Finishes down to 7g R.M.S. 
in High Speed Steel and 


Carbides. Immediate spark 


out in grinding. 


6x 12 x 15” 
grinding height over chuck 


SURFACE GRINDER 


ALSO: 


Complete line of Cylindrical 
(self-contained) Grinders 


5”x 912" Plain 


8” x 8” Gauge (Plain) 
8” x 1142” Universal 
10” x 18” Universal 
10° x 16"  Semi-Universal 


CRYSTAL LAKE GRINDERS 


CRYSTAL LAKE, ILLINOIS 
Since 1910 
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PROVE THE VALUE OF 


Sibley’s Model C-20 
Drilling Machines! 


& 


"Nothing demonstrates customer 
satisfaction more than repeat busi- 
ness—and judging from the repeat 
orders for the Model C-20, cus- 
tomers have found it to be a real 
cost and time saving investment. 
On the market now for two years, 
this 20’’ swing machine has been 
tested in toolrooms and on pro- 
duction in hundreds of plants — 
and customers acclaim it as the 
finest drilling machine for its ca- 
pacity they’ve ever operated. 
There are good reasons for this 
acceptance! Operation is so — - 
effortless — geared power & ; 
feeds are selected by turn- =) 
ing a knob; spindle speeds range 
from 65 to 1360 R.P.M.,; its capa- 
city of 1%"’ in mild steel handles 
a large variety of drilling jobs. 


2 TO 3 WEEKS petivery! 


No lengthy waiting for your order. 


OTHER SIBLEY MODELS 


Model E-25 medium weight with 25” 
swing and %” capacity in mild steel. 
Heavier Models D-24 and D-28 in 24” 


or 28” swing with 1%" capacity. ~~ 
<4 


T) i 
Low Lek 


‘ iy — write 


for specifications today! 
om 


IBLEY 


SIBLEY MACHINE & FOUNDRY CORP. 
114 E. Tutt St., South Bend 23, Indiana 


Send Catalog No. 67 

Name Title 
Company 

Address 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-116 





Techniea!l 
Shorts... 


An unusual method of forn ng 
drawing sheet metal parts has bes 
developed at Convair’s Fort Worth di 

ri 


vision as a result of several years’ teg 


and 


ing and improving. 


Requiring only a punch and a pres. 
sure pad as tooling, the method sup 
posedly eliminates costly die sets and 
similar die member necessary as ¢op, 
ventional tooling 


The punch and pressure pad ar 
mounted on the lower surface of , 
hydraulic press while a pad of ex. 
tremely tough rubber on the 
surface of the press serves 
female die. 


upper 
as the 


Metal to be formed is placed atop 
the punch and pressure pad, and the 
press is then.raised until the metal js 
pressed against the rubber pad. As the 
metal is confined against the rubber 
and the pressure builds up, the rubber 
forces the metal down and around the 
pattern in exactly the required form 
The pressure pad controls the shrinking 
of the material during the operation. 


Because rubber acts as the female 
die in this “Hidraw” process, it is 
claimed that any thickness of material 
can be drawn on the same set of tools. 


Convair is now offering to license 
other companies to use its rights to the 
Hidraw process. 


Awards of post-graduate and _ post- 
doctoral fellowships to 47 universities 
and grants-in-aid to 10 universities to 
“stock-pile” knowledge through the ad- 
vancement of fundamental research, 
and to help maintain the flow of tech- 
nically trained men and women into 
teaching and research work at univer- 
sities and into technical positions in 
industry was recently announced by 
the DuPont Company for the 1951-52 
academic year. 


The plan, which started in 1918 as 
an encouragement for graduate study 
in chemistry, has since been expanded 
to include other fields. The 72 post- 
graduate fellowships include awards 
chemical engineering, mechanical ¢ 
neering, physics, metallurgy, biochem- 
istry and biology. 


The grants-in-aid to universities 
for unrestricted use in the field of | 
damental chemical research. 


The universities themselves select 
research projects for which the gra 
will be used, the only stipulation be 
that they be free from any commer 
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OR COOLANTS, 
JBRICANTS, AND 
BRASIVE LIQUIDS 


POSITIVE DISPLACEMENT 
AND 
IMPELLER TYPES 


!. C. STANDARDS 
OR DIRECT 
MOTOR CONNECTED 


FOR TWENTY YEARS— 
DEPENDABLE, 
ECONOMICAL, EFFICIENT 


PIONEER 
PUMP 


& MANUFACTURING CO., INC. 


STANDARD OR SPECIAL, 
FOR EVERY MACHINE TOOL 
ee ee ee 


19645 JOHN R STREET 
DETROIT 3, MICHIGAN 


Powe CATALOG 
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implications at the time the work is 
initiated. The company also has stipu- 
lated that there shall be complete free- 
dom in the communication and publi- 
cation of the results of the research 
work supported by the grants. 

A recently introduced welding proc- 
ess consisting of methods, procedures 
and equipment developed and patented 
by The Lincoln Electric Company, re- 
portedly overcomes previous difficulties 
of directing the electrode and retaining 
flux and molten metal in a joint not 
lying flat. 

Automatic hidden arc welding for- 
merly was limited in application to jobs 
where the joint to be welded was in 
position for downhand welding. With 
this “2 o'clock” process, the plate be- 
ing welded may be positioned any- 
where from flat to vertical, the joint 
being horizontal. 

Because the joints can be positioned 
horizontally, welds from both sides of 
the joint can be made simultaneously. 
This not only expands the possibilities 
for application of hidden arc _ tech- 
niques but also reduces actual arc time 
on a given joint and thus reduces labor 
costs as well. Elimination of need for 
positioning each weld for downhand 
welding reduces handling and set-up 
time. 


The American Society for Metals. 


offers a 30-minute recording of “Your 
Career in Metallurgy” aimed at clari 
fying metallurgy in the minds of thoss 
entering that phase of engineering. 
Swiftly moving, covers series of facts 
from the ancient hammering-out of 
metal forms to the sound of a super 
sonic jet plane. 

Available from the society, headquar 
ters, 730 Euclid Ave., Cleveland 3 

“The Oxy-Acetylene Flame—Master 
of Metals,” a 20-minute color motion 
picture on oxy-acetylene welding and 
cutting, explains what the processes ar¢ 
and what they will do. Scenes in the 
foundry and fabricating plant show how 
the processes are used to cut risers on 
castings, produce welded aluminum 
frames, prepare H and I beams for 
heavy construction. 

Through animation the workings of 
welding torches, cutting torches and 
oxygen and acetylene regulators 

Information on the film is available 
from the secretary of The International 
Acetylene Association, 30 East 42nd 
St., New York 17. 

Metal and Thermit Corporation has 
announced that it is now producing tin 
and tin alloy anodes for use in the 
electroplating of tin and for tin-zin 
plating process. Pure tin and high 
speed alloy tin anodes are available 
are said to provide increased efficiency 
in tin plating, while the tin-zinc anodes 
are offered for use for depositing a 
tin-zine alloy. 


ENGINEERS 


TO DESIGN, REDESIGN, 
OR DEVELOP 
YOUR PRODUCT 


ENGINEERS 


TO TOOL AND EQUIP YOUR 
PLANT FOR THE BEST 
PRODUCTION ECONOMICS 


ENGINEERS 


TO GET YOUR NEW 
PRODUCTION GOING 
AND KEEP IT GOING 


ENGINEER 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 


PIONEER 
Dieniiaaie 


& MANUFACTURING CO., INC. 


ENGINEERS, DESIGNERS, 
CONSULTANTS AND 
PRODUCTION SPECIALISTS 


19645 JOHN R STREET 
DETROIT 3, MICHIGAN 


INQUIRIES PROMPTLY ANSWERED 
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CHICAGO 


ounted 


WHEELS 











fo ol 


. First in the Field—Unexcelled 


‘ 


Tall 
2. Stronger Mandrels—Special 
Analysis Steel 

3. Wheels Guaranteed to Remain 
on Mandrels 

4. Constant Concentricity for Per- 
fect Balance 

5. Widest Variety of Sizes and 
Shapes 

6. Strongest Construction for 
Longest Life 

7. Greater Cutting Freedom— 
Faster Cutting Action 

8. Better, Finer Finishes Positively 
Assured 

9. Job-Engineered to Your Particu- 
lar Requirements 

10. Recommended by Skilled Me- 
chanics and Craftsmen 


Free Sample Wheel 
Give details of your operation. We'll 
supply correct sample. No obligation. 

Write for Free Catalog. 


CHICAGO WHEEL & MFG. CO. 


Dept. TE * 1101 West Monroe Street 
Chicago 7, Illinois 
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North 
East 
West 
South 
in Industry 





From The Whiton Machine Co. 
comes the announcement of the ap- 
pointment of Evan Price as turbine 
sales manager. Mr. Price formerly was 
associated with The Kissick Co. of 
New York. 


Emil R. Schaeffer has been ap- 
pointed manager of manufacturing of 
General Electric Company’s Switch- 
gear Divisions. Mr. Schaeffer, who 
joined G.E. in 1919 as a draftsman, has 
held the positions of tool designer, 
manufacturing layout supervisor, su- 
pervisor of tool planning and wage 
rates, works superintendent and, in 
1948, was named assistant to the man- 
ager of manufacturing. 


Appointment of several new officers, 
recently announced by the Birdsboro 
Steel Foundry and Machine Co., in- 
cluded Robert F. Rentschler as vice- 
president assigned to special duties, 
James M. Heppenstall, as treasurer, 
and Lester E. Leinbach, as secretary 
of the company. All three men pre- 
viously held positions carrying similar 
responsibilities in the firm. 


Alex G. McKenna was elected exec- 
utive vice-president of Kennametal Inc. 
by the board of directors at their re- 
cent meeting. At the same time other 
important personnel changes, brought 
about by expanded activities, included 
the naming of John C. Redmond as 
vice-president and Richard J. Flick- 


inger as assistant secretary. 


Paul Abel has been elected vice- 
president in charge of engineering for 
The Yoder Co. Mr. Abel has been 
associated with the company for the 
past 17 years. 


Alex G. McKenna Paul Abel 





For Measuring 
INCLINATIONS 


Zo MINUTES 
or SECONDS 


DIRECT* EASY TO READ» PORTABLE 


\ Machine Tool Set-ups 
for Fixture Checking 
Inspection + Quality Control 


CLINOMETERS 
MODEL A,B,C 

For any angle 
over the full circle 
-one minute 


reading. 


90° CLINOMETER 
Quick zero set 
ting one minute 


reading. 


MECHANICS 
CLINOMETER 
A pocket-size 
unit — quick zero 
setting — 2 minute 
accuracy 


MICROPTIC PRECISION 
CLINOMETER 


Not IIlustrated 
With built-in precision optics 
6 second accuracy 


PRECISION AUTO-COLLIMATORS for 
industrial use 


ALIGNMENT TELESCOPE with collimat- 


ing accessories 


ROTARY TABLES (projection type) and 
PRECISION TESTERS for circular spac 
ings 


MEASURING MACHINES — all types 


DIVIDING HEADS (optical 
type ond laboratory type 


TOOLMAKERS MICROSCOPES with pro- 
jection attachments 


projection 


UNIVERSAL MICROSCOPES for all shop 
inspection ond production uses 


PRECISION SCALES — linear and circu- 


lar — glass and metal 


PRECISION OPTICAL SURVEYING IN- 
STRUMENTS 


SPECIAL OPTICAL INSTRUMENT DEVEL- 
OPMENT 


Free—write for new comprehensive 
catalog No. T-351. 


ENGIS 
EQUIPMENT CO. 


Exclusive U. S. Importers and Distributors 


431 S. Dearborn St., Chicago 5, Ill. 
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+ 2 a 
\SUREWAY TO PRODUCE 
MIRROR FINISHES, FASTER 


DYMO 
FINISHING 


TESTED AND PROVED BY 
HUNDREDS OF INDUSTRIAL USERS! 


can reduce finishing and polishing time 
your shop—and get mirror finishes every 
ne—with DYMO FINISHING. Elgin DYMO 
ond Compound . . . containing pure, 

n graded diamond ... comes ready to 


An electric furnace plant for the 
| manufacture of silicon carbide abrasive 
| has been opened by the Norton Co. at 

Cap-de-la-Madeleine, Quebec. It is ex- 
pected that the plant, purchased in 
| 1949 from Durham Chemicals (Can- 
ada) Ltd. will provide facilities for a 
50 percent increase in the manufacture 
| of Norton’s Crystolon abrasive. 


| Election of Frank W. Jarvis to the 

presidency of Diamond Magnesium 
|Co. has been announced by the com- 
|pany’s board of directors. Mr. Jarvis 
has resigned as president and a director 
|of the Fairport, Painesville and Eastern 
Railroad to accept the post. Reactiva- 
tion of the company is being acceler- 
ated due to the national military-pre- 
paredness production program. 


Robert T. Haslam has been elected 
to the board of directors of Worthing- 


ton Pump and Machinery Corp. Mr. | 


Haslam formerly was a vice president 
and director of Standard Oil Co 
(N. J.); a director and member of the 
executive committee of Ethyl Corp., 
and is a member of the Corporation of 
Massachusetts Institute of Technology. 


Coming Meetings 


Mar. 14-17, Nineteenth annual meet- 
ing, American Society of Tool En» 
gineers; Hotel New Yorker, New York. 


Mar. 19-23, Seventh Western Metal 
Congress and Exposition sponsored by 
American Society for Metals in co- 
operation with 20 national technical 
societies; Civic Auditorium and Expo- 
sition Hall, Oakland, Calif. 


Mar. 19-23, “Conference on Indus- 
trial Personnel” on various phases of 
industrial organization and manage- 
ment, sponsored by Department of In- 
dustrial Engineering, Columbia Uni- 
versity; to be held at the university, 
New York City. 

Mar. 28-29, Conference on instru- 
mentation for iron and steel industry, 
planned by Pittsburgh section of In- 
strument Society of America and the 
Carnegie Institute of Technology; 
Pittsburgh. 


Apr. 16-18, National convention of 
American Society of Lubrication 
Engineers, held in conjunction with 4th 
annual Lubrication Show; Bellevue- 


Stratford Hotel. Philadelphia. 





REDUCE WASTE 
IMPROVE WORK 
SAVE TIME 


WITH 


MILFORD 
Profile Sau Blades 


MILFORD Profile Saw has 
long been accepted by 
tool and die makers as a 
basic tool for internal or 
external contour sawing. 
Originated by MILFORD, 
this narrow blade for con- 
tour cutting has milled, 
precision-set teeth — fol- 
lows a straight or curved 
line fast and accurately. 
Your MILFORD Distributor 
can serve you from stock. 


This booklet 
tells you more. 
Get it and other 
money - saving 
MILFORD liter- 
ature from your 
Distributor to- 
day, or write 
us direct. 


THE HENRY G. THOMPSON & SON CO. 


Saw Specialists Exclusively For Over 70 Years 
NEW HAVEN 5, CONNECTICUT, U.S.A. 


minimizes waste and cuts faster. Write 


for free demonstration—proof of 
MO FINISHING advantages. 


Apr. 23-26, American Foundry- 
mens’ Society, 55th annual conven- 
tion; Buffalo. 


Apr. 30-May 4, National Materials 
Handling Exposition; /nternational 
Amphitheatre, Chicago. 

Apr. 30-May 11, British Industries 
Fair; Castle Bromwich, Birmingham. 
England. 


INDUSTRIAL PRODUCTS DIVISION 


ELGIN NATIONAL WATCH COMPANY 


ELGIN, ILLINOIS 


Profile and 
Band Saw Blades 


Rezistor & Duplex 
Hack Saw Blades 


SOLD THROUGH SELECT INDUSTRIAL DISTRIBUTORS 


INDICATE A-3-119-1 INDICATE A-3-119-2 
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More production per grinding wheel dollar. That’s why 
George is the boss’s brainy boy. How did he get that way? 
Simply by changing over to a grinding wheel slightly 
different in grain and grade . . . a Simonds wheel, naturally. 
This could be a right, bright production boosting idea 
for you too. You'll find everything you need in our complete 
line ... grinding wheels, mounted wheels and points, 
segments, abrasive grains. Let’s send you our free Data 
Book and the name of your nearby Simonds Abrasive 
Company distributor. 


SIMONDS 


ABRASIVE CO. 


grinding wheels 


SIMONDS ABRASIVE COMPANY, PHILADELPHIA 37, PA. 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Division of Simonds Saw and Steel Co., Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
port, N. Y., Simonds Canada Saw Co., Ltd., Montreal, Que. and Simonds Canada Abrasive Co., Ltd., Arvida, Que. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-120 


120 


Trade Literature 





Cylinders, Hydraulic 
Catalog No. 200, Section 
complete data relative to the 
recent engineering develo; 
their “Rotocast” hydraulic cylinder 
wide us of photos, engineering dray. 
ings and tables illustrate line. Logans. 
port Machine Co., Logansp: 
L-3-1 


Presents 
Mpany’s 


ents on 


Ind 


Cut-Off Wheels 

Six-page bulletin No. 6888C lise 
wheel grade recommendations and cy. 
ting performance data as well as oper 
ating suggestions for the Delta cutof 
machine. Abrasive Wheel Dept., Man- 
hattan Rubber Div., Raybestos-Man. 
hattan, Inc., Passaic. N. J. L-3-2 


Coatings 

Properties of more than 100 indus 
trial adhesives, coatings and sealers 
tabulated in 32-page illustrated catalog 
“3M Adhesives, Coatings and Sealers 
offering research help for users in s¢ 
lecting right product for the jot 
Minnesota Mining and Manufactur- 
ing Co., 900 Fauquier St., St. Paul ¢ 
Minn. 


Universal Joints 

Data on selection of universal joints 
graphs on static torque tests, angle 
operation efficiency curves and on fi 
tional heat loss curves, dynomometer 
tests, assembly instructions, engineer 
ing data and specifications plus buy 
and ordering instructions and _ prices 
included in catalog C1. Curtis Univer- 
sal Joint Co., Inc., Springfield 7, Mass 

L-3-4 


Steel Bar 

Bulletin AM-100 introduces steel bar 
stock, cold drawn ir pecial sections | 
ht specife purposes; points out 
range of pre-shaped stock, str 
economies obtained through thei 
drawings of some typical pre-shaped 
steel sections shown and _ indications 
given of various analyses in which this 
specialty stock is available. A. Milne 
& Co., 745 Washington St.. New York 
14. L-3-5 
Hose 

Revised and more complete e 
of The Weatherhead Reusable 
Hose Ends and Industrial Hose ‘ 
log, H-1451-A, covers additional 
of hose couplings in medium, me 
high and high pressure types; includes 
complete technical information on t 
SAE 37 and 45 deg flare adapt! 
Industrial Sales Div., The Weather- 
head Co., 300 E. 13ist St., Clevelan 

L-3-6 
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lie NUMBER COMPANY BULLETIN DESCRIPTION 
« 
Oper \CCURATE BR eliririne 5 ab 6 owe ca Ckeek.c besa tt ca wees iwi k Catalog and other information needed by the tool engineer 

- on A-B-C Bushings. 
ot 23 ALLEGHENY LAMBS) GUNNER. WE caos vss cece vt Ce tdces cs cduawebess oes Four page folder, “A-L Mill Treated High Speed Steel Holder 
lan- Bits.” 
fan ARMS TRON We ED I nb eine © 6. bo oe eke be Helse PUK Rae se eee Catalog on Armstrong Tool Holders. 
3-2 4.3-] THE ATRAX.’ CBee iiss cewee dees tn se nkets sade st aee tc ee sae a geen tp vos 608 08 Cataleg on Tungsten Carbide Rotary Files,. End Mills, 
Reamers, Boring Bits, etc. 
4.3-] W. O. DARI Gin Bilin c 6 awe 66.6 6 the 0:0 0h 5 06 N SHOE 06a bbs otek Eee bee 0 0 des Literature on Band Saws and Hack Saws. 

nl ) E. A. BAUMIBAGHE BEPC. Giiais 6 cic ce eee siaweoveccee's Catalog B-50......+... Cataleg on Die Sets. 

dus 
ler \ BAY STATE ABRAGIVE PCE GO oc cc ccd actecceccacceeeseeesvinevs Descriptive Literature on Abrasive Products. 
i g rHE BELLOWS CG al aad CE Oa cease calkne 4s scene Bulletin CL-30...... Deseriptive literature on Air Motors. 
TS 4 CHARLES BH. BEBLY @ CO. ccc ceiver erccowecsecw seer acreeeserseveess Up-te-date booklet containing autheorative information on 

ms modern grinding wheels. 

HICAGO WHEEL © TIPE. GB e ccccccc ccc tectbeccse ese tibasrseceseenstoes Cataleg describing mounted abrasive wheels. 

ur- 4 ( THE CINCINNATI GERAPUR Gis cv cccccrecercecscess Catalog S-5..........Complete catalog on Cincinnati's shapers. 

| f ‘ rHE CLEVELAND TAPPING MACHINE CO............. Guide No. T-3......... Production Tapping Guide on Tapping. Threading, Drilling, 


= A THE BASTURE. MEACSIUM GERD CORP s. 6 vce ccce eect te hich ete ew scene's Booklet on “Selecting Proper Die Head for the Job.” 
5 4 ENGIS BQUEPMENT COs. ccc ccc ccc ccc cetncessceds Catalog No. T-351..... Comprehensive catalog on inspecting equipment. 
‘ ETTCO TOG COg Tike ccc dia ee we ces cevenbcvteses Tt, See ee Describes Etteo-Emrick Keyless Drill Chucks and Shanks. 
‘ GREENLEE Gee Oe Gece Fb bo oS Se ws ewe Hesse cs éwbeets f =>, es Literature describing in detail Greenlee Automatics. 
e a 4-3-9 HAMMOND WERGIIURI Te 0s 0 0 0.06 60s OU age UV be Ue Peet Die atenes Cataleg describing Carbide Grinders. 
HANNGUEN OG es iicie ct Sb aciet.e Vecv~ne toe bose eee Ua Bulletin 110....... .. “Hannifin Hydraulic Cylinders.” 
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‘ COLONEBAL TG Geet ue 2 vO te eae te calc tleewes en BN-1250...... Wall or balletin board poster of DO and DON’T items to 


4 DELTA POWER TOOL DIVISION, ROCKWELL MFG CO... . «1... bcc eee ewes “The. Power Teel Journal,” catalogs, and bulletins on time 


4 EASTRAN : ROGAR Cas bw cone we Rec eke He eee te deeb + CBT 866 '.s bea w we ae Booklet on Kodak Contour Projector describes advantages, 


ae ‘ ae ....Bulletins “S” and “B".. Describes Style “S” Sure-Grip Draw-in Master Collets and 
































































Spot-facing, ete. 






help reduce broach maintenance costs. 







and moncy-saving ideas. 





uses and eperations. 










Bulletin 210.......... “Hannifin Pneumatic Cylinders.” 






Pads and Style “B" Master Feed Fingers and Pads. 
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NUMBER 


A-3-201 
A-3-176 
A-3-171 
A-3-107 
A-3-153 
A-3-32 


A-3-20 


A-3-154 
A-3-135 
A-3-199 « 
A-3-23 
A-3-124 


A-3-163 


A-3-1 

A-3-156 
A-3-165 
A-3-103 


A-3-25 


A-3-11 
A-3-170 


A-3-162 
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COMPANY BULLETIN DESCRIPTION 












JONES & LAMSON MACHINE CO... ....ceescccveseses Catalog 710. .......4.. New Chart Catalog which hleps to make Inspection Oper 
tions become routine jobs. ; 

KAUPMANN BPG. CO... ccc cece tccccccestrceneces Catalog No. 1150...... Describes Kaufmann Tapping Machines 

Se Dee Gahale.c 6 tet ba ee co 660 04 4K hOS OO CEETY COC CHES eeeescececer Booklet describing “‘The Hole Story of the Keller Airfeedril] 

KEMPSMITH MACHINE CO....... 5 ccc erccreseseceess Bulletin 127........+.-. Bulletin describes Kempsmith’s LH Miller ete. 

THE LAPOINTE MACHINE TOOL CO..... 2... 6666505 Catalog No. 5....5.... Condensed catalog on single ram verticle breaching machin 

CATO TRE UIING Ge Gre occ cc ctcecccedicnscvceseicsnrces ++eeeee+Booklet “Why Desegatized” showing superior {atures 
Desegatized Brand stwels. 

BETAS, CH Gwe c hoe ce eccertatectcowvasceses Catalog 50-G.......... Catalog showing 1,325 different sizes of standard solid Tens 
sten Carbide blanks, bars, strips, rods, tubes bushings 
rings, etc. 

THE MOTCH & MERRYWEATHER MACHINERY CO.... .Bulletin 250-T........ Detailed information on standard line of slitting and so 

<. ting blades as well as special blades to order. 

NATIONAL BROACH & MACHINE CO...........-5566 ee eececesese eeosesene Descriptive Literature on Red Ring Gear Shaving and Auto 
matic Loading. 

4) Ae) ae a ee ee ee Catalogs H-41, IM-41... Deals with heavy duty and with portable Engravograph 

OE ae Se ee ee ee ee ee Form 835AG6.......+«. “A Handbook on Tool Room Grinding” about lowering tock. 
room grinding costs. 

ORTMAN-MILLER MACHINE CO., INC... 1... ccc enn etwenens eevee »+++Free Templates showing all: cylinder and mounting bracken 
for Air Hydraulic Water Cylinders. 

POPE MACHINERY CORP... ..cccccccccccccsccsese COBAH SR CTE Cee S CE ews He Drawings “A” and “B,” showing a wide variety of «tvia 
and sizes of Round Frame Cartridge Type Pope Precision 
Motorized Spindles. 

Oe ee a ee ae oes bedsdtsenweans oeee++ 14 bulletins on Cutting Tool Literature. 

RIVETT LATHE & GRINDER, INC...... 2.666 eee ewe Catalog No. 202....... A 52 page catalog illustrating and describing al! types 
hydraulic valves. 

SCULLY-JONES AND CO... 2... eee eer c reer eincerenes Bulletin No. 8-50...... Bulletin showing complete range of sizes, specifications and 
prices of “JA” Floating Holders. 

THE STANDARD ELECTRICAL TOOL CO...........455. Bulletin 18........65.% Covers company’s Twin Wheel Tool Grinders. 

THE L. S. STARRETT CO... 2. ccc ccc crv crccesens eer eseeceesesessesessNow Ground Flat Stock Folder and Wall Chart listing 
sizes and giving formulas for both oil and water hard 
ening. 

SUNDSTRAND MACHINE TOOL CO... 2. 0666 e eee wne Bulletins 705......... Bulletins describing “Engineered Production” on milling jobs 

TUTHILL PUMP CO... . 0. cc ccc cece cere reer erreseesesservere ¢eeeeees+Balletin describing company’s line of stripped pump- 

THE VAN BBUREN CO... ... «6c ccc ccc ecw er nnnns Catalog and Handbook A 208 page handbook representing 2 years of resear 

Ne. 34 measuring and methods. 
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Power Equipment 
51-A pictures line of fluid 


luid 


Bullet ab 
owel transmissions, 


wlindé d accompanying 
nelude specification tables 
features re- 


motors, 
valves; 


nSCuss 


nd d mal drawings; 


ently luced or improved lines of 
quip! overing delivery pumps, 
otors lers and valves. The Oil- 
ear ( Pierce St.. Milwaukee 4, 
Wis L-3-7 
‘utting Tools 

Lite e regarding the recondition- 
ing of highspeed and carbide cutting 
bools | : convenient decimal equiva- 
lent « vailable from Rutland Tool 
Service, 1617 E. McNichols Rd., De- 
troit L-3-8 
Hardening Steel 

Bull 13 describes simple proce- 
dure for gradient depth hardening of 
machine parts, cutting and impact 
tools. wire, hand tools and engraved 
stamping dies; discusses’ gradient 


depth hardening of any kind of steel 
with a positive change in grain struc- 


ture from the steels surface through 
the ductile are and through the core; 
charts and photos illustrate test results. 
Wilson Carbon Co., Inc., 60 E. 42nd 
St.. New York 17. L-3-9 


Power Brushes 

Four-page booklet describes recently 
developed line of power brushes; em- 
phasizes main qualities of service; dis- 
installations; complete instruc- 
tions for ordering and _ specifications 


ilso are included. The Osborn 


CuUSSES 


ior use 


Manufacturing Co., 5401 Hamilton 
Ave., Cleveland. L-3-10 
Chucks and Cylinders 

Cutaway pictures explain various 


models and photos show equipment at 
work in illustrated 44-page catalog of 


powe hucks, air cylinders and other 


equ nt; engineering drawings and 
complete reference tables make the 
catalog convenient for the draftsman 
as W is engineer. The S-P Manu- 
facturing Corp., Cleveland. L-3-11 
. — 
Pumping Units 

rehensive pumping unit manual 


co information on specifications, 
tables, 
prints of various models use- 


per nce cut-a-way views 


l manufacturers and owners of 
eq nt and machinery requiring 


ce pumps or coolant systems. 
ed selection charts give instruc- 
used in selecting 
pr type unit for best performance. 


The Graymills Corp., Evanston, III. 
L-3-12 


ti iat can be 


M: » 195] 
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1 7 W-S END MILLS 


il W-S TWIST DRILLS 








W-S COUNTERBORES 
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THE MOST COMPLETE 
LINE OF CARBIDE 
CUTTING TOOLS 


Ete. 
¢ 


_W-S TOOL BITS, MILLED AND BRAZED 


Choose from a complete range of sizes 

. wide selection of styles . . . straight 
or taper shanks. Quick delivery on all 
W-S tools from your nearest Wendt- 
Sonis distributor. 


SEND TODAY for CAR- 

BIDE EQUIVALENT 

CHART, showing carbide 

manufacturers’ grade 
@ recommendations. 


CARBIDE TIPPED CUTTING TOOLS 


BORING TOOLS © CENTERS © COUNTERBORES ¢ SPOTFACERS 

CUT-OFF TOOLS ¢ DRILLS ¢ END MILLS ¢ FLY CUTTERS 

TOOL BITS © MILLING CUTTERS ¢ REAMERS © ROLLER 
TURNING TOOLS e¢ SPECIAL TOOLS 





aead 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-123 
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0-DAY 
DELIVERY / 


SIMPLEST... 
MOST COMPACT 


AIR ™M 


HYDRAULIC 
WATER 
CYLINDERS 


Add up these advan- 
tages. They are the 
reasons why more 
and more equipment 
manufacturers are 
specifying Ortman- 
Miller cylinders for 
all types of applica- 
tions. 
Simplicity of design 
eliminates tie rods 
and bulky end caps 
. . « Saves one- 
third in installation 
space. All parts 
and mounting brackets interchange- 
able bore for bore. Cost less to buy, 
install and service. Full range of 
sizes (14%2" to 8” bores) available 
for early shipment. Machined steel 
(no castings) and bearing bronze 
throughout. 


Write today for details! Speed pro- 
duction, cut costs and save space 
with Ortman-Miller cylinders. 


FREE TEMPLATES 


For the first time in 
the industry, O-M of- 
fers a complete set of 
templates showing all 
cylinders and mounting 
brackets. 2 scale. 


Your set on request 


ORTMAN- MILLER 


MACHINE CO., INC. 


1216 150th Street, Hammond, Indiana 
INDICATE A-3-124 
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Ordinarily, I don’t like to print per- 
sonal plugs, and usually 
prune the bouquets. Since, however, 
the following letter is a tribute to the 
entire staff, I'll present it in its near 
entirety: 


delete or 


Dear Andy: 


I have just finished reading the new 
TOOL ENGINEER and through you, 
wish to congratulate the editors and all 
others who have had anything to do with 
the rebirth of our magazine. An excellent 
medium for the dissemination of techni 
cal data and news of interest to our 
Society. 
The subject matter of Andygrams in this 
(January) issue stirred me deeply. As a 
matter of fact, I think it is one of the 
most pertinent and best columns you 
have ever written, and I want to con- 
gratulate you on the sincerity of your 
convictions and the well thought out 
continuity of the subject matter. 
It is always pleasant to meet you two or 
three times a year at our ASTE con 
ventions, and I am looking forward to 
that same pleasure at New York, March 
meeting. 

Cordially yours 

J. B. (Jack) Savits 

Boston Chapter 


Well, there’s no question but what 
the larger type in the reborn The Tool 
Engineer makes for easier reading, and 
this should particularly please my 
friend Herman Ortegren, who has been 
asking for larger type many 
moons. For my share in the contents, 
and notably the “Tool Engineering 
Report”, I want to express thanks to 
the many manufacturers who complied 
with my for photographs; 
particularly, to Ross MacNaughton and 
Harry Phillips of Ford Motor Company 
for photos which we could not credit 
with a caption. 

As for the January Andygrams, 
Jack’s letter encourages me to continue 
with the Column. Usually, I leave that 
writing as a final chore after all other 
work is done, then crowding the dead- 
line, go ahead and hope for the best. 
As a rule, the contents are inspired 
by occasional contacts with members, 
letters coming to hand, or some topic 
that seems timely at the moment of 
writing. 

While at the Ford plant, I 
that Ray Morrissey had left 
Company and is now manager of manu- 


t hese 


requests 


heard 
Cross 


facturing engineering for the Ford } 
gine & F’dry Div’n. Well, Ray’s ha 
world of experience and progressiy 
boot, and I don’t know which to 
gratulate the most, Henry Ford II { 
picking a good man or Ray 
ahead. 


Lor mov 
Anyway. my regards to bot 

Pursuant to 
the bench”, stirred nostalg 
memories in many of our old timers 


“nailing the tea can | 
which 


here’s another letter whi h, while 
may take some delicate handling. ; 


good to pass up 


Dear Andy 


Here is another timer gett 

the “them” days” As an 

back in ’98 I toted hot water for t 
along with other chores delegated 

beginners at that period. One of whict 
during the cold weather, was t 
to the blacksmith shop at 5:3¢ 
to it that the helpers had heat 
bars and immersed them in 


trough, so we'd have hot water 

You'll have to censor this one 

room was situated over a pond with t 
rear (?) opening to the north . 

you probably know, the winds are brisk 
in New Jersey Best wishes 
remember me to Harry Conrad 
Jack Borrup, 
Hartford Chapt 


Yessirs, them were the days whet 
little bit went a long ways, and wel 
remember them. My first job was it 
cotton mill situated on a New Englar 
the “Big Stink” as we called it 
and “it” also overhung the water, stag 


river 


gered outward from main floor to upp 
stories. However, there were other ha 
ards than the chilly breath of Boreas 
to preclude reading 0 
Sears-Roebuck catalogue. As kids, 1 
used to stand on the opposite bank 


leizurely 


snipe at exposed surfaces with BB gut 
’ 


and slingshots. . 


When I started to work there | bo 
from 
when a 


rowed experience gall 


school. piece of cal 
strategically placed cushioned t! 
pact of a rattan switch. So, I cat 
pared with a tin shield; then, m 
while playmates could ping av 
heart’s content and no casualty su! 
Once, during my apprentice d 
journeyman blamed me for nailing his 
rubbers to the floor, which | 


int 


The Tool Engineer 














1), and warmed my pos- 
: length of drill rod. But, 
It so happened that we 
« high tension magnetos— 
rst ever built in the U.S.A., 
and a battery of the mags 
under test on a stand close 


aone 
terlo! 
I got 
were 
amon¢e 
by th 


a one”. After hours, I drove 
i ce nails through the seat, filed 
them { with the top surface, then 
conn wires from the test stand to 
the n ids. I waited until aforesaid 
ourneyman was comfortably settled, 
then 1 on the entire battery... . 
and on sh! 

Reminds me of another one. As an 
apprentice, my chores were plenty 
diversified, and one day I had to bring 


pine boards from the yard. I 
1 them in the freight elevator, 
| as we were on the top floor, where 
the elevator stopped automatically, I 
turned around to regard the landscape 
through the windows. Then, of a sud- 
len—whack!—I got a slap on the stern 
that catapulted me head first through 
the window, sash and all, and the next 
thing I knew I was sitting on a pile of 


hot ashes the fireman had just brought 
out tro the boiler room. Seems that 


the upper end of the boards had caught 

under the third floor door lintel, then, 

bowing into an arc, finally cracked. No, 

[ wasn’t hurt; just burned enough so 

t] or a few days, I found it more 
ible to stand than to sit. 


\s I’ve said before, I’m not one to 
1 for the “good old days”, although 


they provided their moments. Any- 
way, one can remember funny things 
that have happened whereas one would 


to imagine futures. The friends 
that we have, and that wear well, are 
ill of the past however the morrow may 
bring new attachments. 


What I particularly remember, and 
with gratitude, are the many kindnesses 
extended by the old timers with whom 
[ worked as a youngster. The times 
were hard, and discipline strict where 
ipprentices were concerned; yet, we 
enjoyed a freedom denied to appren- 
For we were encouraged to 
make our own tools and outside of a 


tices today. 


kit of which I was quite proud, I had 
made workable gas and steam engines 
is well as numerous electric motors 
ind gadgets, all on “government” time. 
V my time was out I was free to 
wi inywhere where skill and initia- 

is in demand, and in my travels 
I ented friendships that have en- 


to this day. There are few if any 


ASTEely yours 





For those tough S#ecc2l jobs that 
just have to be right... depend on 


Toe . 40, 












GEAR SHAPER CUTTER 
and HERRINGBONE 
GEAR CUTTER 


custom-engineered to 
meet the exacting needs 
of the Gear Industry 


A PARTIAL List of S£ecdal roois 
ENGINEERED AND MANUFACTURED BY 


¥ 








Scuce 1905 


engineers and 
manufacturers 
of high-quality 
special cutting 
tools for the 
metal-working 
industry 





atone, 


“Tools 


c ° 
(@ucca* 


NATIONAL 


phole] Sal od +B 


Cleveland 2, Ohio 





Representatives in major industrial centers 


Milling Cutters 
Broaches 


Gear Shaper Cutters 
Herringbone Gear Cutters 
Ground and Unground 

Gear and Spline Hobs 
Master Gears 


Sprocket Cutters 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


Tungsten Carbide Tools 


Profile Form Mills 


Chamfering Cutters 

Rotary Gear Cutters 
Circular Form Tools 
Gang Cutters 

Flat Form Tools 


INDICATE A-3-125 
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“LOST-BUT-PAID-FOR” 


MACHINE HOURS, 


MORE of this ’ 





LESS of this 














Productivity of even the best machines, 
designed for continuous service, can be, 
and often is, woefully curtailed by in- 
ferior tools that wear rapidly and require frequent shutdown for 
replacement. Production is thereby recurrently interrupted, but costs 
never cease. Lost time must be paid for. 

Kennametal tools, on the contrary, have a remarkably long serv- 
ice life. Outstanding durability is inherent. They work more hours 
per day, spend less time in the grinding room, and thus help reduce 
idle machine time, make operators more efficient, reduce tool inven- 
tory. Superior performance is attained because the physical struc- 
ture of Kennametal is sound and uniform — the desired properties 
of hardness, strength, and toughness are consistent. 

These outstanding characteristics are achieved through a unique 
coordination of manufacture and all-inclusive control from raw ma- 
terials to finished product — refinement of all carbides directly from 
ores, oxides, and by-products — processing of these carbides into 
Kennametal compositions by exclusive methods and patented tech- 
niques — fabrication of complete tools and wear-part designs that 
fully utilize the distinctive properties of Kennametal. 

For those who wish assistance in developing the most efficient tool applications 
Kennametal Inc. maintains a corps of competent Field Engineers in all important 


industrial centers. Their services are available for helping you to reduce lost-but-paid- 
for machine hours. 


1S KEN NAM ETAL Gne., Latrobe, Pa. 


MANUFACTURERS OF SUPERIOR CEMENTED CARBIDES 
AND CUTTING TOOLS THAT INCREASE PRODUCTIVITY 


HOW TO REDUCE 





| « 
Good Reading 
A GUIDE TO SIGNIFICANT 
BOOKS AND PAMPHLETs 
OF INTEREST TO TOOL 











SERRATED MILLING 
CUTTER BLADES 





CLAMPED.ON 
STYLE BLH 


STYLE VG “ UNIVERSAL” 


FACE KENNAMILL 


KENDEX 
STYLE 12SKD 


KENNAMATIC 
STYLE RAL 
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TOOL ENGINEERING. 
rence E. Doyle. Published b 
Hall, Inc., New York, N. 0 


price $6.35. 
[The author, who is a regist: 
fessional engineer and 


of Mechanical Engineering, | 


of Illinois, has taken an 
rather than a descriptive approac| 
his subject: to that end. a work 


marily intended as a college 


text is also of value and _ inter 


veteran tool engineers 
[Treating tool engineering as “ 
panding field,” the author prefa 


work 


tool engineering, quoting such 


with a generalized 


ities as Grant S. Wilcox. Jr.. 0 
Winter and Prof. O. W. Boston. Fro 
there on, he takes the reader throug 
principles and problems of economics 
planning and tooling for ec 
principles and short cuts estimatir 


then through 


essing and design to actual manuf 


turing techniques 

All told. an 
work 
ered as a 
to the 


tion of tool engineering 


exceptionally 
rounded which 
valuable contributior 


science and practical 


THE SELECTION 
ING OF TOOL STEELS, by H 
Seabright. Published by 
Book Company, New York, N Y 
pp: price $5.00. 

The author, who is research eng 
with Vulcan Stamping & Mfg. C 
provided a systematic guide tot 
lection of tool steels in which he 


of their lengths and 
What is of particular 
the 
steels produced by 
United States and ¢ 


groups 


interest, al 
time, is classification of al 
companies 

inada with | 
based on their 


The book 


vides metallurgists, tool enginee! 


propertie 
performance. therefore 
others directly concerned with the 
tool 
easy method of finding a steel pa 
suited to their 


steels with a 


formance of 
larly needs 
One can not only look up the 


erties of any specif tool steel. but 


The 


Asst Profess 
versit 


lalytica 


definitior 


fundamentals of pre 


may be consid 


AND HARDEN 


MecGr iW H 


960 analysis of steels arranged in te! 


wear resistal 


Tool Engin 


















r 

























em with other tool steels. 
the relationship between 
actually used in in- 
first classifies tool 
main groups, then into 
“types” in which the 
mbers are interrelated in 
their properties and average 
and tempering speeds. 


compa! 
Stress! 
ey are 


book 


steels 
dustry 
steels La 
4) sub 
group 


ps or 


terms 





harder 
\n interesting section covering the 
not 
steel 


permits one 
out the 

ed properties, but also to get 
reneral line on all the 
cluded is information on heat 
ind tempering and, especially, 
heat treating developments as 
ering and salt-bath quenching. 


y| ach 
only I eadily 


group 
single 


steels in 


[OGRAPHY OF NON-METAL- 
LIC BEARINGS, issued by the Engi- 
eering Societies Library, 29 W. 39th 
St.. New York 18, N. Y. $2.00. 
[his is an annotated bibliography of 
ted references to the literature 


BIB 


Price 


12 years and covers all as- 
bearings such as 
properties, 
testing 


ot the past 
non-metallic 


pects Ol 


their manufacture, design, 





wear, lubrication, performance, 
and applications. 
the 


rubber, 


matter covers bear- 
wood, laminated 
plastics, resin-impregnated 
micarta and nylon. Ap- 

cations are for rolling 
mills, marine propeller shafts and rud- 
axle bear- 
stocks and 


Particularly, 





ngs made of 





} 
phenol 





cotton fabric, 






discussed 





der posts, automatic presses, 





ss for railroad rolling 


ie 


igricultural machinery. 






PROCEDURE HANDBOOK of ARC 
WELDING DESIGN AND PRAC-. 
rICE. Published by the Lincoln Elec- 
tric Company, Cleveland, Ohio. Ninth 
1200 pp.. price $2.00 in U.S.A., 
abroad. 






edition, 





$2.50 





Revised and re-edited, this book con- 
idded data and information on 
the latest welding procedures, the 
whole making the work more helpful 
signers of welded machines and 
Latest procedures are given 
welding all metals and alloys com- 

welded with manual open and 
len as well as automatic and semi- 
atic hidden are welding. 





t 
tains 






structures, 









section on structural design has 
and revised to include 
information on welded rigid 
ng: also, the section on machine 
1 has been expanded to include 
information on design of machine 

Added is a chapter on welded 
this, presenting the fun- 
welded for both 
structures, includes 
s allowances which can be applied 
design problems. 





enlarged 










n data; 
entals of 


inery 






design 


and 





pecific 
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SPECIFY “STANDARD SIZES” 


If you can use standard sizes of UNBRAKO Socket Screw) 
Products, we can assure you of all you want, when you ye® 
them! 

Your local UNBRAKO Distributor has full s ahdun 
UNBRAKO catalog items on his shelv ed for immedi- 
ate delivery. 

But “specials” 


are anoth ~ 
increased demand, a seye 


And in wed A Ispecials’’ are so close to 

the a Ker ane could easily be adapted. 
iy... re-checked? There may 
pany AP aoe re UNBRAKO ‘“'‘standards"’ could be used 
, oe advantage. “fastener engineers’’ will be 
» \ glad to make recommendations. No obligation, of course. 

And if you don't have our latest catalog 
— write for Bulletin 643-R 


Shortages and 
costs prohibitive. 


If you wish, our 








KNURLING OF SOCKET SCREWS ORIGINATED WITH “UNBRAKO” IN 1934 





















Knurled Flat Head Knurled Knurled Fully-Formed Precision- 
Socket Head Socket Cap Point Socket Socket Head Pressure Plug Ground 
Cap Screw Screw Set Screw Shoulder Screw Dowel Pin 








STANDARD PRESSED STEEL CO. 





-SPS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; 


JENKINTOWN 37, PENNSYLVANIA 


INDICATE A-3-127 
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a OILS FOR TAPPING AND THREADING 
OILS WITH ACTIVE SULPHUR REQUIRED 
* Tapping and threading are difficult machining 
operations due primarily to limited chip room 
and the difficulty of maintaining sufficient lubri- 
oints of contact between threading 
kpiece. Cutting oils having high 
e usually required and recom- 
g and tapping work 


+ cation at 
tool and wor 
sulphur activity af 
mended for difficult threadin 
Stuart's THREDKUT and related products, due 
to their high effective sulphur content, have been 
outstanding for this class of work. Active of ef- 
fective sulphur in an oil functions as an anti- 
weld agent preventing pick-up of metal particles 
on the tool which results in scuffing and poor 


finishes. 
RULE OF THUMB 
of thumb to remember when 


Here is 4 good rule 

sulphurized cutting oils are being used: 
z When you observe excessive wear on the front 

clearance of cutting tools, DECREASE the 
f active sulphur in the oil by diluting 
fin oil of other low cost blending oil. 
ish is encountered due to welding Of 
up on the tool edge, {INCREASE the 
hur, of if Stuart's THREDKUT is 
ply it straight. 


































: amount O 
with para 

* If poor fin 
metal pick- 
ee active sulp 
being used, ap 









































e Operation: Threading male pipe union sections on large 
automatics using single point tools. 


Material: Type 31° stainless steel. 
THREDKUT 9961 
Proat ute | 136 pes. per tool | 310 pcs. per tool 
grind grind 


$0.44 per gallon 


Cutting Fluid 
Costs on Machine: $0.47 per gallon 
Write for Literature a” 
to have @ Stuart Representa 




















ih 


















d ask 
tive call 


p.A. Stuart fil co. 


2727-49 
FOR FURTHER wiiew 
comes oy Street, i 
ATION, USE READER igen via 
D; INDICATE 
A-3-128 
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Abstracts Of 


Foreign 





Technical Literature 





By M. Kroenberg 





























ee, 


England: “F 
| nee Failures of naval geari 
' ai £earing 
5.2 ba of a paper ssuaeane & 
fore | | ughen of the British N * 
the Institute of Mechanic 1E : 
é Ca Ng 


neers as repri 
stent eapaanes in “Engineering” , 
este Bing 1951. After an oie ~ 
ous eae comparison of the ae om 
turing of puree involved in the manufs - 
a Be a suc h as hobbing me “Vy 
at treatment and their effect : ae 
a 
' sul 


re Bowe clearance, surface finis| 
auié . = ) 
rv. wel author vediedae = 
is aiken nig a ean 
peace eb fatigue in bending . 
capone centration to be found 
se — 7 Another desirable quality 
ls e, resistance to pitting i! 
Since ig 
a ae data on gears are diff 
iy “i tests have been made | 
cod mirality-Vickers Gearing 
arch Association from which the : 


lowi Ss ~ 
ing ; r 
ry con lu 10n have been i A 
arawi 


lL. “Fe e 
caused by wt vibration and _nois 
goes periodic manufacturing er 
ad ng! safe limit, the depth o 
, rom such errors 
ceed 0.0003 in. ‘Tre ee 


3 ry’ 
7 [o eliminate the risk of 
Re Mic s Oo yitting 
: es of the teeth must be k | t : 
undulations of more : 
in. range. ee 


3. The effec 
Psetboa ss ffect of pinion deflectior 
a ating the load at the oute 
1e helicies is often iti gore 
tooth fractures aie 


4. To elimi 
a Peg ong breaking and pitting 
sembling fs o-areeage wegeatiet 9 
oarallelis ae ee 
og . of the shafts and to ascel 
reedom from cr ere 
in the design. aint ci 


Whil 
sle er: 
ee craftsmanship has long | 
. y hi 
. : — in the gold and saiad 
7% . fl ; < Jewe 
en the application of tool engi 
, het ngin 
| principles to the many f ol ’ 
soncerned wi f ane 
ith mant i 
anutactur 
ring me 
: eta recent origin : wa 
11s , 1s indicat 
: trend is indicated in ; 
published in “Metall , ie 
oe allurgia” in Dec 
50 SCT] sn 
0. describing a newly 
-open 
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research center for the 

nd jewelry industries. The 

saad ' of reports issued reveals 

<7 ve of problems that have 

been vated. Electro-plating and 

ishi ocesses figure prominently. 

al search was concerned with 

aa hing, electrolytic protection 

re we hing, vacuum evaporation 

for the embellishment of costume jew- 

Irv. 1 ngineers may also get new 

bdeas { some borderline topics such 

las cast f low melting point alloys 

ins in rub! molds, melting and casting 

ing” of nick lver ingots, determination of 

| by B porosity in cast sterling silver by radi- 

mt S ography and from similar subjects. 

ng! The effect of surface finish on stress 

S -orrosion properties of aluminum-mag- 

saps Snesium alloys is discussed by S. E. 
ef Hadden and E. C. W. Perryman in | 
fac '“Metallurgia,” December 1950.  In- | 
- i crease in stress corrosion resistance re- 
- cults from treatments which introduce | 
ind face ¢ seajy — 
a, stan af wae tee | A COMPLETE LINE OF INDUSTRIAL HYDRAULIC | 
7 EQUIPMENT FOR EVERY APPLICATION | 

n- 
* | 
is France: A study on the properties For fourteen years ADEL has | 
: “Ere continuously directed its energies 

nd and applications of titanium was pub- eae aicaneet eae | 
lished by M. R. Maillet in No. 4/1950 and production of high-quality | 
i of “Annales des Mines.” The low hydraulic equipment. With the 


1 density, great tensile strength and sur- most modern facilities in our 
gil SE wy ‘tridi 150,000 square foot plant, we 
» har oO . > 26 y ‘ ee 
e- face harade ning properties Dy nitri ing build ruggedness, efficiency and 
| and carburizing render this material compactness into each ADEL 


very useful for high speed machinery 
and for supersonic instruments. 


M. E. Blanpin discusses French in- 
vestigations of optimum conditions for 
the machining of cast steel with carbide 
tools in the April 1950 issue of “La 
Machine Moderne.” 














unit. The variety of equipment 
being manufactured has been 
steadily expanded until today it 
encompasses a complete line of 
hydraulic control valves, power 
pumps, solenoid operated remote 
controls and related equipment. 
ADEL can supply you with all 
the elements necessary to build 


complete hydraulic systems 
meeting the most exacting re- 
quirements. Make comparisons 
and see why more and more users, 
year after year, specify ADEL 
industrial hydraulic equipment. 



















Germany: American and European 
metal cutting investigations and data 
are commented on and summarized in 
the 2nd edition of “Zerspanung und 
Werkstoff” (Metal Cutting and Work- 
material), a book of about 250 pages 
edited by E. Broedner, and published 


by W. Giradet. E A FEW SELECT TERRITORIES ARE STILL AVAILABLE TO PROGRESSIVE DISTRIBUTORS OF HYDRAULIC 
vy yiraqdet, ssen. 


EQUIPMENT. INQUIRIES INVITED. 


[he author, quoting articles in The 


Tool Engineer, indicates that the re- 
vised edition was influenced by these Write for Bulletins 

afd . : ° ADEL DIVISION 
articles, and particularly agrees with | opGeneraL METALS 
the principle of close cooperation be- | __ CORPORATION, 
tw research and practice in tool en- 10769 Van Owen St., 

FP adele Mata Ah p i Burbank, California DMTSION OF GENERAL 
ellcering aS a means tor promoting 5 
P + Burbank, Calif. 

progress in production methods. ORATION ’ 


well-prepared book takes there- Manufacturers of Industrial Hydraulic Valves and Pumps 





fore both sides into consideration. It | 
ay DISTRIBUTORS: AIR & HYDRAULIC CO., NEW HAVEN, CONN. © RUSS CHAMBERLIN COMPANY, PORTLAND, 
covers all fields of metal cutting name- OREGON © J. BOYD COATES, PHILADELPHIA, PA. © FRANK T. DONNELLY COMPANY, PITTSBURGH, PA. 


| 
ly turning. drilling. grinding. tapping. | MASKEL ENGINEERING & SUPPLY CO., SAN FRANCISCO, CALIF. © HASKEL ENGINEERING & SUPPLY CO., 
Thing, drilling, grinding, tapping, | GLENDALE, CALIF, © HYDRAULIC BRAKE SUPPLY CO., PHOENIX, ARIZ. © LINCOLN SUPPLY CO., PROVIDENCE, 
| 
| 
| 


milling, broaching and reaming, al- R. |. © SCOTT EQUIPMENT AND ENGINEERING COMPANY, DAYTON, OHIO © H. F. SODERLING CO., 
: = ee SEATTLE, WASH. * ROBERT TAYLOR & SONS, SALT LAKE CITY, UTAH * WYATT SALES COMPANY, CLEVELAND, 
W referring to the scientific and ap- OHIO © CORBY SUPPLY COMPANY, ST. LOUIS, MO. * INDUSTRIAL AIR & HYDRAULIC EQUIPMENT CO., 
; DETROIT, MICH. * HYDRAQUIP CORPORATION, HOUSTON, TEX. 
Plied aspects, such as cutting forces, 


(Continued on page 130) FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-129 
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AUTOMATICS 


A MODERN, PROVEN, VERSATILE PRODUCTION 
TOOL; DESIGNED and BUILT in GERMANY to HIGH 


PRECISION STANDARDS. 


Available on Short 


Made In 


Maximum Collet Capacity: 





MODEL A-15: 
MODEL A-20: 
MODEL A-25: 1” 

MODEL A-36: 1 13/32” 


19/32” 
13/16” 


PARTS PRODUCED — ACTUAL SIZE 





| — 


STEEL BRASS 
190 pieces 900 pieces 
per hour per hour 


A versatile Machine Tool for high speed Forming, Turning, Drilling 
and Cutting-off « 12 spindle speeds to 6500 R.P.M. « Longitudinal 
turning with single point tool up to 234" length e Easily set-up quick 
tool changes for short runs e Uses Standard B & S Collets « Attach- 


ments available e 

























BRASS 
390 pieces 
per hour 


Prices from $1,975.00 
SEND FOR CATALOG AND PRICE LIST 


A few territories open to responsible dealers 


EXCLUSIVE U.S. 


Notice! 







of 


ALUMINUM 
605 pieces 
per hour 


REPRESENTATIVES 


E. R. BACHMANN CORPORATION 


130 WEST 42nd. ST., 





NEW YORK 


18, 


mm. ve 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-130 










Abstracts of Foreign 





Technical Literatur: 


(Continued from page 129) 








cutting speeds tool life. 


and cutting fluids. 








The merit of the 


book lies in th 


fact that it includes not only 





der and 
development in Germany, by 
takes 
and research into account, ret 


newest 





consistently American metho 





lering j 
possible to compare metal « itting yy 





the two continents 





The second part of the book d 


1€ais 


work-and tool materials. It y 





with 











be appreciated by tool engineers ay 





designers desiring comparative info 
American and German ma 


terials in a single book. 








mation on 





Almost 


international bibliography arranged }y 


10 pages are devoted to an 


main subjects such as 


negative rake 


cutting, short-cut methods for testing 


ot cutting torce surface fhinis! 


many others. 






\ new optical instrument for ¢ ilibra 
tion of gages is the subject of an artick 
by R. Schulze published in “Zeitschrift 
des Vereins Deutscher Ingenieure” of 
January 1], 195] This instrument 
termed Perflecto-t 






omparator, has 
Leitz Works in order! 


to eliminate calibrations using mechar 









develope d by the 


ical methods which cause rapid weal 





and therefore 
sen blocks. T he surface to be measure 


is optically “touched” by the new cor 


inaccuracies in Johan 





parator using the reflex from the highly 
polished surfaces of the gages. The 





measuring or reference 





point can De 
determined by means of a_ projected 














picture of a cross mark. The method 


is claimed to be 100 percent more a 





curate than older 





methods permittin 
0.000004 in 





an accuracy ol 






H. Bolza: describes a new method for 





computing the financial success or fail 





ure of production improvements in an 
article published in “Zeitschrift des 
Vereins Deutscher Ingenieure” of Jan 
1951. The 


are simple and can easily be applied 






uary l, author’s formulas 







to cases where it is desired to asce ill 
the conditions and combination ol! 
wages, cost of material, overhead, 


duction time, ete., which would result 
in a profit or loss 


improvement. As a1 





due to a tech al 





€ xample he takes 





the data covering an 
plant and 
would 


entire year 1 4 





analyzes all factors at 





contribute to continued profit 





and also those that 


would have c 
opposite effect. Border-line cost—a W 


con ept 






is found to have an essential 





effect on the result and therefore 





the approval or disapproval of a « 





templated project 
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fou Can STEP UP Production 


ae 





ALL PRECISION MACHINING 
ON THIS FLYWHEEL, AS 
INDICATED BY THE HEAVY 
LINES IN THE DRAWING, 





— INCLUDING 
THREADING 


PLUS GENERATING 
THE 1” RAD. ON THE 
O.D. WITH SINGLE 
POINT SLIDE TOOL 





ARE COMPLETED AT THE 
PRODUCTIVE RATE OF 


50 PIECES PER HOUR 








effectively reducing machining times, and by eliminat- 


When you're swamped with demands for stepped-up 
ing all unnecessary work handling. Set up for your 


production on forgings and castings up to 6” in 


| diameter, you can rely on the 3U to turn out the work 
| faster, better, and with fewer rejects. The 3U does it by 
' combining cuts to avoid secondary operations, by 


jobs with experience-engineered P&J Tooling, the 3U 
is the ideal machine for this class of work —as 
illustrated by the above production record based on 
85% efficiency. That’s why it’s to your advantage to 
install modern P&J Automatics either on new produc- 
tion or as replacements for tired, slow equipment now 
in use. Send your multiple-operation problems, 
present or anticipated, to P&J for productive, time- 
saving Tooling recommendations. 


PorrER & 
JOHNSTON CO, 


PAWTUCKET. R./. 


subsidiary of PR 


Sion Niles. an TT& WHITNEY 


ent-Pond Company 


vi 








AUTOMATIC 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-131 











Announced by the Brown & Sharpe 
Mfg. Co., Providence 1, R. 
automatic cutting-off machine incorpo- 
rating opposed headstock and tailstock 
spindles. Both run in the same direc- 


l., is an 


tion and at the same speed, to permit 
driving the workpiece from both ends. 
This feature not only permits cutting 
off without leaving a teat, but also 
tends to eliminate second operations. 
It is particularly suited to manufac- 
ture of roller bearings and work of a 
similar nature. 


(Tools of Today—Continued from page 109) 
Automatic Cutting-Off Machine 


Omitting detailed specifications, 
diameter of hole through the spindle is 
114, in., and hole through largest regu- 
lar-capacity feeding finger is %4 in.;: 
however feed tube of ¥% in. capacity. 
and lining tubes for the opposed spin- 
dle for *g2 to %¢ in. dia. stock, may be 
had at extra cost. Single movement o! 
the feeding mechanism feeds any length 
to 1 in.; greater lengths to 4% in. are 
fed by successive movements. Spindle 
speed range is 5000 to 454 rpm. 16 
speeds provided. T-3-1321 





ALEXANDER 


PANTOGRAPH ENGRAVING 


& DIE-SINKING MACHINES 


FOR 2 OR 3 DIMENSIONAL WORK 


Will Produce... 
Minute Details 

Fine Finishes 
Exacting Tolerances 


Increased 
Capacities 
Minimum Ratio 1:1.5; 
Maximum Ratio 1:10 


Fine or Coarse Feed 
Adjustments 

Spindles, Cutters, Attachments, 
Cutter Grinders and Spare Parts 


Now, Carried in New York Stock 
for Immediate Delivery. 





Write Today for Complete Catalog 


J. ARTHUR DEAKIN & SON 


Midwest Representative: L. A. Zocchi 


182 SIGOURNEY ST. 
BROOKLYN 31, N. Y. 
615 W. Randolph St., Chicago 6, Ill. 
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Rapid-Action Gear Teste 


A “Red Ring” Gear Tester, deve 
oped by National Broach & Machin 
Co., 5600 St. Jean Ave., Detroit 13 
Mich., employs a novel principle tp 
quickly test automatic transmission ]py 
planet gears for nicks by running then 
with a master gear. 

Operation is as follows: A _ powe 
spindle, on which is mounted the mas 
ter gear, drives the work pinion which 
is merely slipped onto its spindle in , 
rocking workhead. No retainer or work 
fastener is needed. The workhead, jy 
turn, rocks about a central fulerun 
with a compression spring normally 
holding it at an elevation which allows 
the master gear and work pinion to be 
in loose mesh, thus permitting the |g. 
ter to be readily slipped on and off 
In this position, a safety electrical ip. 
terlock prevents the power from being 


turned on. 








6) 















With the gears in loose mesh, the 
rocking handle is pulled forward to 
mesh—or to 
a predetermined center distance—and, 


bring them into close 
simultaneously, to release the interlock 
Pressing a start button initiates the test 
On completing the test the rocking 
handle is returned to initial position, 
cutting off power. Immediately, a sole- 
noid-operated brake stops rotation of 
both gears, permitting unloading and 
reloading ef the work pinion. 

Although the gears are tested rapid- 
ly, the operator is protected because 
both hands are occupied with machine 
controls while the power is en; also, 
because of the immediate brake action 
applied as soon as powez is cut off 


T-3-1322 


USE READER SERVICE CARD ON PAGE 
121 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 


The Tool Engineer 
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BLANCHARD 


FRACTIONAL GRADES 

. and all manufactured in FRACTIONAL GRADES. This outstanding and exclusive 
enable you to choose = ie " " 
h Bay State development eliminates using segments that are “close enough” for hardness 
the exact deg ree of grade. FRACTIONAL GRADES permit a precise selection of grade for the work intended. 
hardness desired by split- 


ting every normal grade ADVANTAGES ; Increased Production ... Faster Stock Removal. . . Sharper, 
into three degrees of Cooler Cutting . . . Better Finish . . . Closer Tolerance ... Lower Power 


Consumption. 
hardness, where a whole r 


grade change would be BAY STATE’S other abrasive products for surfacing jobs are also available in 


FRACTIONAL GRADES. 


too great. = pas KS 
/ (Cr (hk 
BAY STATE ABRASIVE PRODUCTS CO., iit Mass. 
Chicago, Cleveland, Detroit, Pittsburgh. 


ail Samal a ateall f emeaal ceed oo | occa — — — — — —ee Seoul — 
G. Bay State Abrasive Products Co., Dept. |W, Westboro, Mass. 

| We are interested to be shown how Fractional Grades can be applied to our | 
grinding requirements. It is understood that we assume no obligation. 





[5 Please send your abrasive engineer. [_] Please send descriptive literature. | 


_— ‘oie daisiieapdbilaataainaisedi ic ke saeicnineanasniaiioiapbesiaheeaiiaeaaiaa 


Street ......... = aaa ; eee eee SEN TN 


[city and State ... eae = Se sinha fpeenletloamiie | 
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ADAMAS CARBIDE 


specified on your blueprints 
assures you: 


¥ Increased speeds and feeds 
¥ Closer tolerance limits 
V More pieces between grinds 
oy Decreased down time 
.» because 
ADAMAS MEANS QUALITY 
in tungsten carbide 





The revised Adamas ‘Comparison Chart of 


avo 
7 paps 
Vad facins ee 


HALE TAS jON : 
eo 


A, increasing number of high production metal working 
plants are taking the advice of their carbide toolmakers and 
specifying ‘‘Adamas Carbide’ on their blueprints. High Rock- 
well hardness combined with maximum transverse rupture 
strength and unvarying uniformity is convincing proof of 
Adamas quality. Specify ‘‘Adamas Carbide’ on your next print 
—check performance for yourself. 


Adamas carbide blanks available in all standard styles and 
grades—shipped same day your order received. Special pre- 
formed tool tips and wear parts 

—delivery averaging 10 to 14 days. 


CARBIDE CORPORATION 
DAMA 1000 SOUTH 4th STREET, HARRISON, NEW JERSEY 


Producers of top quality carbide for cutting tools, dies and wear resistance—both standard and special 


Cemented Carbide Grades” will aid you in 
selecting the proper tungsten carbide for 
your job. Write Dept. ) for your free copy. 
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The gear on this automatic transmission reverse drive sleeve is 25%” in 
diameter with a 7%” face, 33 teeth and 14 normal D.P. 


It is being shaved on this Red Ring Diagonal Gear Shaving Machine 
equipped for fully automatic loading at a rate of from 165 to 


200 per hour, removing .0025” to .0015” of stock on tooth 


thickness. Rates up to 300 per hour have been recorded on smaller 
automotive transmission gears. 


Automatic loading gives you not only the highest production rates, 
? shaved in 


but it also minimizes operator fatigue and assures extremely close 


tolerance gears with ordinary machine operators—no special 
skill is needed. 


Ny * § Peo E 
AAVEGAL 
: 2? seconds 8 . 


44) 








SPUR AND HELICAL 
GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


NATIONAL 


5600 ST. JEAN 
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BROACH AND MACHINE CO. 


DETROIT 13, MICHIGAN 





FOR FURTHER INFORMATION, USE READER SERVICE CARD 


INDICATE A-3-135 





Special precision 








machines bring you 


ground-from-the-solid 


4 TUNGSTEN CARBIDE Rotary Files, 





End Mills, Reamers, Drills, Boring Bits i 4 
and many others. \| 


FA 
WRITE FOR OUR .\ 


ca COMPLETE | 

Yea CATALOG 

as NOW | 
Bh COMPANY 
i NEWINGTON IN CONNECTICUT 
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Independent Speed Controls 


(Retract and 


| ealed Solenoid Control Unit Advanced Strokes) 
: (retract stroke) 





Way Directional Valve 


Wiring Terminals y 


‘| Single 
Air 
Connection 




























\ The Bellows Air Motor combines in one compact, 
uN) ee. "complete power unit: double-acting air cylinder, ~~ 
Control Unit (advance stroke) i four-way electrically-controlled directional valve, 4 


WIRING DIAGRAM and speed regulating valves. There are no extra #4 









valves to buy. The built-in Electroaire Valve* is | 
see raansronmen | {TERMINAL POST] fast, safe, long lived — guaranteed against solenoid | | 
RETRACT SOLENOID | \ / [aim inter] —{ SWITCH | burnout. % 
f—-. —— [TRANSFORMER 7s | 
" ’ atl a a Integral Construction Means Instant Action | 
iS |8 vouT soi Ch f ‘ 
4 3 © 3 - omer) 2? 7 The piston responds to a touch on the start switch 
4 E seesian aaceie —T (no matter how remotely located) as quickly as 
; \ me ee ee an electric motor. 
, ae \awarren] 
fapvanet sounow}!/ \ rreemmat Post] Integral Construction Means 
——— ' Accurate Speed Control 
ELECTROAIRE VALVE | 





Piston rod speed in either or both directions can be 


All Electroaire Valve equipped Air Motors precisely regulated, with no power loss. | 
are shipped complete with the Bellows | 
special transformer to step down line voltage Integral Construction 


to eight volts. Means Compactness 


Streamlined, space-saving, weight-sav- 





“ere ing design fits well into crowded quar- 
— STANDARD SIZES ters or on moving machine elements. 
Bellows Air Motors are Integral Construction Means 
made in five bore sizes: Simplified Installation 
1% Al A) Al | w , es “ e 
VA", 272 i af ‘ ; Installation is quicker . . . easier. No 
and in any stroke length. rigid piping. No multiple air connec- | 
. tions. The one air connection required 
can be made with flexible air hose. 
) All Bellows Air Motors are : : : 

— avallanaa tatth aither the When you design for pneumatic opera- 
built-in electrically con- tion, you will save time, money, and 
trolled Electroaire Valve or space with the Bellows Air Motor—the | 
manually controlled valve, only air cylinder with all controls built 
and in a wide range of in. 


mounting styles. 





Lined LO" 
oavices 





el 


wit ow mes The Bellows Co. 


design and construction detail. Address: AKRON 9, OHIO 
The Bellows Co., Dept. TE 351, Akron 9, O. 
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THE KIND OF GEAR-CUTTING 
YOUR TOP MANAGEMENT 


7171 E. McNICHOLS RD. 


“WILL GO FOR”, TOO... 


Any time you can up productivity per ma- 
chine hour and man-hour that much, top 
management is interested. 


The reason you can do this with a Shear- 
Speed is that it cuts all the teeth at once. 
The Shear-Speed doesn't care how many 
teeth there are or how big the gear is. Pitch 


from blank to 
finished gear 


* DETROIT 12, MICHIGAN, U.S. A. Trt 


MICHIGAN TOOL COMPANY 
7171 E. McNichols Road, Detroit 12, Michigan 


| would like to know more about the Shear-Sneed 


Name 
Title 
Company 


Address 


and face width—total metal removal—are 
the only things affecting cutting time. 

It's something worth talking to the big 
boss about. But before you do, get all the 
facts. 

Fill in the coupon below and we'll see 
that you get them. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3 The Tool Enginee 








Why Greenfield? 


en know what a tap will do before it does it 


threading tool field. When you buy "Greenfield,’’ you know 
= experts in tap torque testing. At ‘Greenfield's’ 


rch laboratory, torque tests are 


Or 


you're getting the best today. Tomorrow, '‘Greenfield’s’’ 
permanently re research and development will make the best better! 
oscillograms by the electronic torque meter GREENFIELD TAP AND DIE CORPORATION 
stul study of the torque records provides the basi 


Greenfield, Massachusetts 
yntinuing tap improvement. 


+ 


1 three tr 


Greenfield's’ program — careful re 


engineering developments, beftfer manufacturing 
— have made "Greenfield leaders 





x 


BUY Aw GREENFIELD! 














POLISHED FLUTES 


POLISHED FLUTES give greater accuracy, better wear, less 


breakage. And all this with less power consumption. Ground 
between centers then polished, finely proportioned flutes and 
concentric webs are assured, chip disposal is facilitated. On 
deep hole drilling polished flutes are a MUST, on average 
jobs a PLUS. Don't be satisfied with less, insist on the best. 


AMPCO TWIST DRILL DIVISION 


GREENFIELD TAP AND DIE CORPORATICN 


Greenfield, Massachusetts 





<ai> BAND SAW BLADES 


he RR RRR ERD BRR RARE RRA R ARR A RARER 


x ots 


3 FAMOUS BLADES 


CONVENTIONAL RAKER AND WAVY SET... 


for all general purpose cutting, on all contour and cut-off 
band saw machines. 


SKIP TOOTH... 


Designed for high speed cutting of soft, non- 
ferrous metals, plastics, wood, rubber, laminated and 
fibrous materials. 


3 PACKAGES 


..+ for Your Convenience and Economy 


@ Handy ARC\LNE package—100 FT. COILS 
Coiled loosely to unwind easily Are\ Line is com- 
pact for storing—convenient for handling. 


© Economical LONG LENGTH COILS over 100 Ft. 
You minimize waste using Barnes long, random 
lengths. Boxed for convenient stripping and safe handling. 


© Uniformly tough WELDED BANDS—to your specifica- 

tions. Barnes welds are stronger—properly heat 
treated for strength, toughness and flexibility —thoroughly 
tested. They combine safety, economy and convenience. 


FAMOUS FOR QUALITY 


wo] HENNA 


OF 
THINGS TO CUT 


with BARNES HARD EDGE 
FLEXIBLE BACK BAND SAW- 


Dependable 


All Ways 





There's a Barnes Blade 
for Every Purpose—all fully 
described in these two new 
folders — Ask your Barnes 
Distributor for literature on 
Barnes Band Saws and 
Barnes Hack Saws. 


NNN NNNNNNNN, 


CO.,INC. 





\. Established 1919 
NANAAAVAAYSCAUNAA AAAS (asd 297 TERMINAL AVE. © DETROIT 14, MICH 
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“Endorsed Broaching’ 


Are you using this 
free COLONIAL service? 


One of the troubles with broaching is that the process is so fast and 
accurate that it is easy to be satisfied with the initia/ results obtained 
with almost any broaching installation. 

Yet, time and again, Colonial Broach engineers have studied 
new or proposed broaching setups and pointed out where a different 
type of broach, machine or fixture would greatly improve the 
operation either as to productivity, product quality, or cost per 
piece—frequently all three. 

Since broaching equipment is inherently expensive as to /irst 
cost, it is darn good protection to have an installation checked over 
by Colonial’s broaching specialists before broaching equipment or 
tooling is ordered. 

Once you have the equipment, avy change usually means 
increased investment where previously it might have meant /ess 

And Colonial’s “broaching protection” costs you nothing. 


¢ 4.5.5 
a ° , 8, 
* q 
= 
o — ‘ 
a 
) 
| | 


For Your Tool Room 


Awallor bulletin board 

poster of DO and hea Dg ye 
DON’T items that BROACH CO. - 
should help you reduce — 
broach maintenance 

cost. No charge. Ask for 

BN-1250. 


c 
s 
%, 


DETROIT 13 
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‘f stainless steel ean be a 


me Shap 


ob. A leading cutlery maker, faced 


h new problems in starting the pro- 
tion of stainless flatware, asked Beth- 





to recommend a tool steel suitable 








¥ 
r striking dies. (The master dies are 
nd-engraved by eraftsmen in the tra- 
nal fashion of this intricate art.) 
The manufacturer adopted our recom- 
ndation of Bethlehem XX Carbon 
bol Steel for this diffieult operation. 





been highly satisfactory. 
yoons and flatware are struck 
uantities exceeding 150,000 pieces 


Qur Tool Steel Engineer Says: 





other 








Use thermocouple when 
you pack-harden tools 







tools are pack-hardened (to 
he sealing and decarburization ) 






ee ne rmocouple in the pack against 
e tools so that the time the tools are at 







can be determined accurately. 






a 34-in.-diameter die ring of 
pur Lehigh H (high-earbon, high-chro- 
Dium) Tool Steel was pack-hardened by 
#1 experienced heat-treater. Treatment 
fompleted, he checked the hardness and 
mwas flabbergasted to find that he had ob- 
fained a hardness of only Rockwell C-48. 

en he checked his pyrometer charts 
Which proved, he thought, that he had 
» recommended heating cycle. 


hecently 











a 





Why the low hardness? 

\ Bethlehem trouble-shooter suggested 
iat he insert a thermocouple in the pack 
#gainst the ring. He did so, and this time 
pot al ness of Rockwell C-60—prov- 
mg u the first treatment the die ring 
5’ ited long enough to reach the 
prope perature, even though the 


the furnace heating cycle ap- 
ndicate correct treatment. 


150,000 Stainless Spoons from 
Striking Dies of XX Carbon 


from one impression of the striking dies. 

XX Carbon Tool Steel offers many ad 
vantages for general-purpose tools and 
dies. It’s easy to machine and heat-treat ; 
it develops a hard case, reinforced by a 
tough, shock-resisting core; it holds a 
keen cutting edge; it’s economical; and 
there’s a range of carbon content to meet 
many different requirements. 

We closely control the hardenability 
of this grade, and give it a careful and 
uniform spheroidize-anneal. Bethlehem 
Carbon Tool Steels are the kind you can 
rely on for top performance. 


BIG DIE OF A-H5 
MAKES CAR PARTS 


A massive die produces spring plates 
from 3/16-in. steel plate for hopper cars, 
at the Berwick, Pa., plant of American 
Car & Foundry. All wearing surfaces of 
the die, punching, 
blanking, and forming operation, ar¢ 
made of A-H5 Tool Steel. 

This this 
5-pet-chromium, air-hardening tool steel 


which performs a 


leading ecar-builder’ uses 
to produce car parts from carbon steel, 
low-alloy high-tensile steel, and alumi 
num. A.C.F,’s with A-H5 


confirms its good machinability, its high 


experience 


resistance to wear and distortion, and its 
sharp, durable cutting edges. 

Here’s a general-purpose, air-hard 
ening grade of steel that’s hard to beat 
when high 
resistanee are of special importance. 


safer hardening and wear 














pETHLEHEN 
STEEL 







Prompt shipment to our distributors is made possible 
by our modern tool-steel depot at Bethlehem, Pa. 
Complete sizes of 23 different grades are stocked. 


Tool Steel Distributors 
Give Service in a Hurry 


Delivering tool steel in a hurry is only 
one of the many services performed by 
the distributor. He knows local require- 
ments, and he earries large stocks of the 
tool steel grades and sizes that his ecus- 
tomers are most likely to require. He’s 
ready at any time to go into action to see 
that your tool steel needs are taken care 
of, whether it means cutting bars to exact 
size or lending a hand in recommending 
the kind of heat-treatment you'll need. 
Having a tool-steel distributor in your 
neighborhood makes it unnecessary for 
you to carry large inventories of tool steel 
. and he often carries other steel spe- 
cialties that you use frequently. 
Distributors of Bethlehem Tool Steels 
are reputable, experienced firms. They 


render a real service in all parts of the 
country. We are proud to have them so 
closely linked with our sales organization. 







Upper half of a large die 
made from A-H5 Tool Steel 
to assure long wear in 
producing car parts from 
3/16-in. steel plate 
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Bethichem 2 Tool Steel 
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YOO “INSPECTION Lies write 
SIGMA —-HIGH SPEED 


MULTI-DIMENSION INSPECTION MACHINES 


Viaportant “features 


Fully Automatic, Semi-Automatic or 
Hand Operated. 


Check up to 12 dimensions on each 





piece, simultaneously. Sigma has built 
special machines to check as many as 28 
dimensions simultaneously on a turbine 
blade in 12 seconds 











Checks External or Internal Dimensions, 
Depths, Profiles, Concentricity, Tapers, 
Squareness of Faces 





Easily and quickly set to the required 
tolerances. one 
Rapid change of set-up from one Se lieing: 


part to another << 





tT 


Handles pieces from '2" to 4’ mu: avin 11 
wide and up to 8” long eS eel 

6 — wy aay, _ 

v 





by signal lights. 


Guaranteed accuracy of 


Results are instantly visible mi 


Electric Signal Gauge is 
00005” 





: 


Inspects up to 10,000 
pieces per hour 
Counts, tabulates and 
ejects pieces into sep 
arate compartments 
for correct, oversize 
and undersize 

parts 


Sigma Automatic Multi-dimensional 
Inspection Machine with magazine 
feed for checking six dimensions on 


; heel studs. Output: 2,500 per hour. 
Send us blue prints or samples of parts — oe 
you want checked, giving us your inspection 


requirements. Our Engineers will be SL THESE MACHINES IN OPERATION AT COSA’S NEW YORK 
glad to make suitable recommendations. SHOW ROOM OR SEND FOR DESCRIPTIVE LITERATURE. 


MANUFACTURED BY SIGMA INSTRUMENT CO., LTD., LETCHWORTH, ENGLAND 





REPRESENTED BY 


NATIONAL REPRESENTATIVES FOR: REISHAUER—G 
Thread Chaser Grinders—lead Screw Lathes + BECH 
Swiss Automatics—Cam Shapers » DECKEL—Engraver: 
Copy Millers + MICAFIL—Coil Winders + SALLAZ—Bv 


ing Machines +» SCHUTZ—Forming and Cutting-Off Mas 
405 Lexington Ave., New York 17 STUDER—Profile Grinders. 


144 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-144 The Tool Engine! 






























FACED... CHAMFERED ...TAPPED 


Ve /NECES a 


/ERY 20 SECONDS! 
pea ces I 
One of a multitude of possible applica- BAK E R 


tions for the Baker 15 x 16 Hydraulic 

Unit is this new Baker single Rte hori- HYDRAULIC MACHINE 
zontal trunnion type indexing machine 
with 7 stations, which is capable of an 
estimated hourly production of 652 
pieces at 100% efficiency. Operations in- 
clude drilling, facing, chamfering and 
tapping. Chutes are provided (see arrow) 
for the parts which are automatically 
ejected from the fixture into conveyances. 
The new Baker features automatic 
clamping by hydraulics, tapping with 
individual leadscrew tapper and outside 
portable hydraulic pump sump unit. 
Write Baker regarding your specific 
job problems. 








AUTOMATIC PART 

EJECTION CHUTE 

PLACES FINISHED 
PARTS IN 


mer) CONVEYANCE 


¢ 


BAKER BROTHERS, INC., Toledo, Ohio 


DRILLING, TAPPING, KEYSEATING and CONTOUR GRINDING MACHINES 


’ March, 1951 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-145 145 








buy Bunting Pronze Bearings 


We: you buy Bunting Bronze 
Bearings you receive more than 
just a physical bronze bearing. 
More than forty years of experi- 
ence, the technical skill of thorough 
metallurgists and engineers, the 
output of equipment designed for 
closest tolerance and finest finish 
these and more are an invisible 
part of each Bunting Bronze 
Bearing and Bar. 

A sales organization of graduate 
engineers is able to intelligently 


discuss your design and produc- 
tion problems-with you. A manu- 
facturing organization that moves 
swiftly responds to your produc- 
tion schedule on time. 

When you buy 
the entire Bunting organizatior 
is alert to the fact that you are 
a customer and that you want 
service as well as a product. The 
Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
principal cities. 


Junting Bronze, 


¢ 


BRONZE BEARINGS - BUSHINGS - PRECISION BRONZE BARS 
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Ow IN OUR NEW HOME 


for manufacturing 


MARKING DEVICES 


Cadillac MARKING DEVICES Include 


CADILLAC STAMP COMPANY 


Home Office and Factory * 17315 Ryan Road « FO. 6-0500 « Detroit 12, Mich. 
Branch Office and Factory * 3000 Irving Park « IND. 3-1323 « Chicago 18, Ill. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-147 147 





“Ty Hoilech 
{atte SPEED UP 


Screw Machine Production 

































Inasmuch as we manufacture cams and 
tools for the trade we obviously do so 
on a production basis. As a result we 


offer: 
We specialize in 1. Superior type tools . . . at low cost. 
2. Practical design based upon many 
CUTTING CAMS years of experience. 


3. Correct specifications which insures 
maximum service. 

Your tool requirements in our hands is 

your guarantee of better tools at a 






HIGH SPEED STEEL AND 
CARBIDE FORM TOOLS 






4-Model 
“ROCKWELL” HARDNESS TESTER 








SPECIAL CUTTING TOOLS 


reat saving. 
° 8 é You NEED These Features 
SPLIT oma BUSHINGS PROMPT DELIVERIES 1. Totally enclosed, dirt and dust-proof ‘“‘Zerominder”’ dia 
CROSS SLIDE KNURL HOLDERS Tool making with us is a routine mat- gauge. 2. Gripsel clamp screw for quick change and proper 
> ter. Special equipment . . . skilled seating of penetrator. 3. All controls grouped conveniently 
TOOL BITS hands . . . plus know how, enables us under capstan hand-wheel. 4. Enclosed, easy-to-reach var 
e to fill orders in a minimum of time. iable speed dash pot. 5. Standardized weights. 
BOX TOOLS SERVICE ““ROCKWELL”’ Hardness Testers are made in two types and 
. . ¢ rec , > TY sas . ke . : af 
Let us quote on your tool requirements. any styles. There is also the TUKON for micro-indentatior 
BURNISHING TOOLS You'll a ane ae pen as com- hardness testing. Tell us your job. Let us make recom 
. pared with “home made’”’ tools. mendations. *Trade Mark Registered 
REVOLVING STOPS Standard circular form tools for BGS 
RECESS SWING TOOLS and Davenport Machines carried in 


stock. Immediate delivery. 


FORMING SWING TOOLS COMPLETE ENGINEERING 


MECHANICAL INSTRUMENT DIVISION 


AMERICAN CHAIN & CABLE 
GEORGE L. DETTERBECK CO. Incorporated. 1871 Clybourn Ave., Chicago 14, Ill v) 230-H Perk Avenue, New York 17, N. Y 


ENGINEERS TO AN INDUSTRY USE READER SERVICE CARD; INDICATE A-3-148-3 





USE READER SERVICE CARD; INDICATE A-3-148-1 





GAMMONS 
REAMERS + 


Originators and 
Manufacturers of 
Helical Reamers 
and End Mills 





GET MORE PRODUCTION OUT OF YOUR 
PRESENT POWER PRESS EQUIPMENT 
























FEED-O-MATIC 


POWER PRESS FEEDER 


. f Installed on Any 
Make Press for 


Secondary 













Die Operations 





Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 









The y 
1 Write for DIVISION OF HARTFORD-EMPIRE COMPAM 
GAMMONS-HOAGLUND Illustrated Booklet Builders of Precision | 
Company POWER PRESSES and FEEDS 

400 Main Street, Manchester, Conn. vocal HUDSON, N. 
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fool Engin er 


8 standard 14” Delta Drill Presses mounted on 
circular table at Boxar Tool and Mfg. Co., Chicago 
for high production with minimum materials-handl- 
ing in multi-stage operation on bomb fuse. Bench 
type 17” Drill Press in background mills two 
slots in fuse-striker face in next phase of operation. 


nick reliet for 


shortage headaches 


«low-cost Delta tools make easy-to-use set-ups 
when men and machines are scarce 


Delta 14” Drill 


inch will be on 
hat’s when Delta 


The next 
machines. 
y. plus your own imagination, 
The space-saving, 

nit above is only one of 

in our files. Its 


e) 

r 

1” 
4 


of. examples 

able simplifies parts handling 
lependable Delta drill presses 

th fixtures) assure close-tolerance 
racy from untrained operators. 
Remember to count on Delta to solve 
r own drilling problems. Ai little 
ition to meet production’s critical 
tandards and rugged schedules. 


Send for complete details—and plan 
your jobs around the versatility of de- 
pendable Delta tools—high in quality, 
low in cost! Delta's engineering ser- 
vice is always ready to help you. 

nly through authorized dealers— 
available on easy time payments. Look 
for the name of your Delta dealer under 


“Tools” in the classified section of your 


telephone directory. 
DELTA POWER TOOL DIVISION 


& Rockwell 


Manufacturing Company 
MILWAUKEE 1, WISCONSIN 


Delta @ Multiplex @ Crescent @© Homecraft 


Tear out this coupon and mail today! 


Complete selection 

every need —with the el 
copacity, the right speed —— ~ 
in floor and bench types...) 
single spindles, multi- ; 
die batteries, indivi uel ; 
heads for special set-ups.es 
power-feed or foot-feed — 
and a complete line of ace 
cessories for every 

The same selection in 17" 
drill presses. All told, 144 
different models at ; 

from $77.50 te $28 


rn nn fb nt ee ee RPP Pee ee i 
Delta Power Tool Division 
ROCKWELL MANUFACTURING COMPANY 
611B E. Vienna Ave., Milwaukee 1, Wisconsin 
Send me free — 
[] The Power Tool Journal — 6 times a year. 
fF, Catalogs ond bulletins on complete Delta line. 


TIMES A YEAR 


Power Tool Journal — 
ked with detailed job data, 
y illustrated — hand-book 
ime- and money-saving 
p ideas! 








Company 





Address 
City 
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WOODWORT 


Cary x 1 Sl 
~_ i> 





ch your problem 
to US... 
Well Chuck’ it 


N. A. WOODWORTH CO., 1300 EAST NINE MILE ROAD - DETROIT 20, MICHIGAN” 
PRECISION GAGES - DIAPHRAGM CHUCKS AND ARBORS + CONE-LOK JIGS: 
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Besly Grinders Like This — 





‘| 


and |) Like This — 


Now Produce As Much 
{ | as 40 Old-Style Machines 
and Do It Better! 


These three new Besly Grinders provide a superior 
product and more output per man-hour for one of the 
country's leading piston ring manufacturers. Specific 
savings include: 

1. A reduced capital investment—with first cost 

cut by the sale of the old-style grinders. 

2. Operation savings which quickly paid the 

actual cost. 

3. Major economies in power and abrasive and 

maintenance costs—and; 

4. A substantial reduction in job change-over time. 
Formerly, it took 40 machines to meet production re- 
quirements; today, 3 Besly Grinders do the work... 
and, actually exceed accuracy specifications for finish, 
parallelism and flatness. Scrap is reduced and the need 
for 100% inspection eliminated. 


lf your product requires precision-finished surfaces in 
quantity, Besly may be able to show you the way to 
greater production at lower cost. A Besly engineer 
will gladly consult with you without obligation. 














No. 926-30” Besly Double 
Vertical Spindle Grinder 


No. 226-30” Besly Double 
Spindle Wet Grinder 


JOp 
bn 226. 1ON FE cr 
- Min es/ : Ss 
a e 2 h Srinder Sting 
Ss c ia s 
or ming holg iron) X 3/994P to 4 ” 
On . 000) 'Ze fr Ove rings SSes 
two pe Bes}, Paral] nS to O10” |*2Y spun 
r ‘ 
Gre three 6-397 °™ wit With “et 
en Gken_ jpass ‘ 3 ios hi 000} in Plus 
Sting din ac ord on R Th 
Chines _ 250° the sq Mg to 8 F shen’ 
Moy Produce Sse, poo Close t Nath remeny,’ 
Pa ° r : ra s, 
on p ft ecg “ ecouse Ute Thee : 
jo vt rar ee . 
Peras; Ont, er, © of four More Sto k a. 
° e °QWireg f ti . c is 
duceg or Chan s many 
harpiy iy from 
ny 
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ABRASIVE BOOKLET! 


Get These Up-to-date Facts on Cost-Saving 
BESLY-TITAN Wheels 

Just out—this new, valuable data source on 
the selection and use of modern grinding 
wheels and discs. Write today for your 








free copy! 
Ee, 
Oe] 
4 
ee - 
PEStYTHIAN 
TAPS—the world’s TWIST DRILLS RRO ABRASIVE WHEELS GRINDERS thot re 
most accurate tap. REAMERS—Complete AND DISts= dwece_costs on every 
line for every need ndividually form type of surfate 
your t g' nding 
CHARLES H. BESLY & COMPANY 120 N. CLINTON ST., CHICAGO 6, ILL. GRINDER DIVISION BELOIT, WISCONSIN 
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Hi-Den 
; CEMENTED 
Forming and Drawing & CARBIDES 
' BBB OTANTUNG 
Save 2/3 ALLOYS > 
of Bonetamenin 


TT. Cost! WAUKEGAN, ILLINOIS 
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Stringers for aircraft 
wing sections are 
formed from flat 


sheets of aluminum | ‘ Engineering and 


alloy with Hi-Den Dies 


on a press brake. Design Service 


Let Scully-Jones experienced engineers design your dies 
fixtures, gages, jigs, machines, products and cutting tools 
COMPLETE SERVICE, DESIGNING ano BUILDING 
METHODS ENGINEERING, PROCESSING ano DRAFTING 

Write or call Bishop 7-5907 for Bulletin No. 15-5 f 

Scully-Jones Engineering and Design Service 
shows how S-) engineers work in your plant or 

to save you time and money 
SCULLY-JONES and COMPANY 
1915 So. Rockwell St Chicago 8, Illinois 
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Some of America’s largest plants are using Hi-Den to save | 
66% of fabricating cost. Here’s how it’s done: Hi-Den costs | 
less to start with, and it can be shaped with standard tools of | 
tungsten carbide or even high speed steel. 
Hi-Den, made from selected wood veneers impregnated with | 
phenolic resin (laminated and compressed at extremely high | pcerye) & WEEE 
pressures), is far stronger than equal weight in steel! Ir | 
has been successfully used for nearly 10 years in the aircraft and 
other metal working industries for dies, jigs, pressure pads, PRODUCTION 
spinning chucks, etc. METAL CUTTING— 


Amazing savings are being made with Hi-Den. An air- | machining need 


oman | a 


& 2s 


Production 


be disturbed by NPA Order 


craft manufacturer* found over 100 different applications for it; 
a bus manufacturer* used Hi-Den for forming and drawing dies, not 
got a 50% greater depth of draw than when using a steel M-30. 

die, never had a breakdown or replacement in a 3-year period, MOLITE mol 
and some dies produced more than 8,000 parts! sten high speed steel Is 2 eric 
producer, exempt from res 
freely available 


ybdenum tung 
proven 


Hi-Den is stronger, has a low coefficient of friction, is super- 
ior in drawing sheet metals, is lighter in weight and easier to 
handle, has dimensional stability and is extremely versatile. 


INVESTIGATE THIS REMARKABLE NEW MATERIAL! 


Send today for technical bulletin ““HOW TO USE Hi-Den” to 
improve quality while reducing costs. 


tions and 





*Name on request. 


COLUMBIA TOOL STEEL COMPANY 


ARTHUR T. CLARAGE Rts b 


14TH STREET = cHIcaG® HEIGHTS, IL 
BB ates Poae es 
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PICTURES OF THE SAME MACHINE! 
IT’S THE | SINGLE RAM VERTICAL 
| LAPOINTE IBROACHING MACHINE 

/ Like all Lapointe Broaching Machines, it is designed for great versatility, and 
can be adapted to many uses. It is not just a one-purpose machine, for it re- 


quires only new fixtures in order to broach an entirely different part from that 
for which it was originally purchased. 











4/ Maybe this is your answer to the problem of how to tool up for defense con- 
tracts without running the risk of having needless machines on hand when 
those contracts are completed. 


4/ You will be impressed with the many possibilities of Broaching by Lapointe. 
We suggest that you write, today, for our 
condensed Catalog No. 5 


THE 
GPOINTE MACHINE TOOL COMPANY sii 


HUDSON, MASSACHUSETTS «+ U. S. A. a 
Branch Factory @© Edgware @ Middlesex @® England 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BROACHING MACHINES 
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[siting Saws 





If you buy Cutting Tools 


c's HELP FOR YOU! 


eR 










Spec 


Carbide Tipped 












Inserted 


Blade 










Cutters 
































ting tools—or wear and abrasion- 
resistant parts? You'll find the 
Tool Catalog a helpful time saver! 
120 pages, packed, with useful in- 
formation, describe and illustrate the 
complete 
formative section of Engineering 
Data. Request your free copy on com- 
pany letterhead. 

We also offer the service of 
field engineers, whose counsel in specification and 
design for special tooling problems is yours for the ask- 
ing. Their recommendations are backed by 
25-year background in tool design, manufacture and 
heat treatment. Write for the name of your nearby 


Gorham representative. 


14407 WOODROW WILSON DETROIT 3, MICHIGAN 





df 


Tool Bits 















Are you responsible for 
purchase or specification of cut- 


Co | ——— 


“M-40-U"" Alloy 
Gorham line—PLUS an in- 


Tipped Wor 
rk 
Rest Blades 












Gorham 


Gorham's 


TOOL COMPANY 

























Rolls & Slitters 





Sati 


i taal 


Ground Cutoff Blades 
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Yes, sir! a complete line in all 
diameters to meet every slitting 
and slotting requirement 
(1) Master-Cut—a standard 
blade, for milling ma- 
chine purposes generally. 
(2) Triple-Chip—a deluxe 
blade, for low cost opera- 
tion and highest produc- 
tion with accuracy. 
Also, special blades to order. 
Contact your local dealer or 
write us in Cleveland for full 
information. 
Ask for Bulletin 250-T. 


Consult Your Local Distributor for Full Information 





Dual Drive Adaptors optional 
on all M. & M. slitting and 
slotting blades. Dual Drive 
reduces stresses on driving 
means; makes possible blade 
interchangeability. 








ON BUILDING . 
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: tHE MoTcH & MERRYWEATHER MACHINERY CO. 


CLEVELAND 13, OHIO ~ 
COMMAND OUR UNPARALLELED EXPERIENCE IN CIRCULAR SAWING 
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1810 Reading Rd. 


GUSHER 


MACHINE TOOL 
COOLANT PUMPS 


The leading manufacturers of 
metal-cutting equipment install 
Ruthman Gusher Coolant 


Pumps on their machines be 
cause they know from experience that Gusher Coolant 


Pumps combine top performance with long trouble- 
free life. 

Follow the leaders—specify Gusher Coolant Pumps on 
your machines. There’s no priming or packing, you 
get copious coolant flow where you want it, when you 
want it, and the heavy-duty pre-lubricated ball bearings 
need no further attention. Write us today. 


NERY CO. 


CINCINNATI, OHIO 


THE 4 MACHI 
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Complete-per-stroke production on Henry & 
Wright Dieing Machines is the modern, cost- 
saving method of fabricating simple and com- 
plex stampings. Instead of a series of interrupted 
operations, you get the job completed on one 
machine. One Henry & Wright Dieing Machine 
customarily does the work of 5 to 10 ordinary 
presses. 

Your die investment is protected, too, because 
our machines are designed to have the lower 
crosshead absorb the angular thrust of the crank- 
shaft — it is not transmitted to the punch-carry- 
ing member. This improvement increases die life 


up to 1200% and it means more pieces between 


HENRY & WRIGHT 


BVISION OF HARTFORD-EMPIRE COMPANY 





grinds. Get complete details on Henry & Wright 
Dieing Machines. You may save as much as 60% 
to 90% on your stamping costs. Write for 
catalog 49. If you wish, we can have a technical 


representative pay you a visit. 





c 
omplete-Per-Stroke Production at High 
Die Life Increased Up to 1200% — 
Low Center of i 
Gravity Minimj i i 

Capacities 19 Tons to 500 aa nn 
Pulling Stroke Applied to Die 
Upper Crossh 
io tek ead Takes 


Maximum Guid; 
iding § 
Constens Allenna, urface Insures Perfect and 


Only Pressure Required 


VY VUE 








470 WINDSOR STREET, HARTFORD 5, CONNECTICUT 
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with this RIVETT Unloading Valve! 





The output of both the low pressure 
high volume pump (2) and the high 
pressure small volume pump (1) is 
directed to the hydraulic cylinder at 
a low operating pressure. When suf- 


ficient work load builds up, pres- 


\T 
~ POWER - 
sure in the system increases and the 0 WwYD 
Model 8826 pilot operated unload- mf 
ing valve unloads the output of : 
pump (2) while the output of pump s 

- TY . n- 
(1) is still directed to the cylinder. : _ unloading difficulty you might en 
rae : : counter in planning a high and low 
Direction of piston travel is con- : . b ry r of Rj M le] 

eanciatai ’ , . _ ;, . . 1e . > 

trolled by Model 5170 hand operated pressure circuit can be solved by use of the Rivett Model 8826 
Unloading Valve. It is employed in oil hydraulic circuits to 
unload one part of the circuit at no back pressure to the tank, 


and is operated by pilot pressure from some other part of the 


4-way control valve. 











circuit. Free flow to tank continues as long as the pilot pressure 
is higher than the setting of the valve. Available in sizes 14” to 
114”, in two pressure ranges, adjustable from minimum to maxi- 
RIVETT CATALOG i ; Zz neni aah mn oe : saa 
NO. 202 IS A MUST mum in «*ch range. RIVETT LATHE & GRINDER, INC., 


FOR YOUR FILE! = ; Dept. TE-3, Brighton 35, Boston, Massachusetts. 


52 pages illustrate 
and describe all types 
of hydraulic valves. 


Air and Hydraulic 


WHEN YOU APPLY HYDRAULIC Valves and Cylinders, 


Py Hydraulic Power Units. 
OR AIR rower Maw, with 
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how, you too can 
cut costs on almost 
any machining job 


MACHINING DIFFICULT PIECES: Back spot facing coupling holes on a 
large heavy shaft, 13 ft. long x 9 in. diameter, with complete freedom 


eee with Versa-Mil from chatter on 3” diameter cut. 


Because of its flexibility, rigidity and accuracy, 
Versa-Mil brings to precision machining new 
savings in handling, preparation and set-up time. 


[It can take on practically any job you may 
encounter. Mounted on almost any machine tool, 
it readily performs such operations as drilling, 
milling, slotting, grinding. Parts formerly requir- 
ing two or more machine tools are now often 
finished on a single machine with a single set-up. 
Many large surfaces are finished in one contin- 


2 ROE RAST tert: ee 


30us operation without re-setting the work piece. SYLNIDGIOA, GRINDUHE: By mountion Verso Riil on vertical varret 

lathe or other large machine tools, cylindrical grinding on pieces 

Versa-Mil brings tool to the work! beyond the capac ity of most lathes is readily performed, 

4 portable machine tool, Versa-Mil can be taken 
to the work, This avoids the cost of bringing the 
work to the shop. It also means sizeable savings 
in disassembly and transportation that on one 
turbine repair job, for example, resulted in 
Versa-Mil paying for itself in two days’ use! 


Wil 


Write for further details on how you can profit 
with this compact, precision tool .. . in production, 
in heavy machining, in plant maintenance, in 
small-shop work. 


VERSA-MIL COMPANY 
30 Church Street, New York 7, N.Y. TAKING THE TOOL TO THE WORK: Removing %4” (in one pass) from 
face of vanadium-steel turbine-coupling. By machining in turbine 


room, downtime is reduced from 2 weeks to 2 days. 


A TOOL IS KNOWN BY THE COMPANY IT KEEPS! 


Versa-Mil Basic Unit } , ; ; ; pais 
{mong the ever-growing number of plants that are now lowering machining 





6” travel on posts costs with Versa-Mil are such concerns as 
#3 — taper American Can Co. Phelps Dodge Copper Products Corp. 
6” x 614” base Fairchild Engine & Airplane Corp. Sinclair Refining Co. 
Weight: 89 Ibs. with General Electric Co. Standard Oil Co. of New Jersey 
V2 hp. AC motor international Harvester Co. U.S. Gypsum Co. 
: ; New York Central Railroad Westinghouse Electric Corp. 
104 Ibs. with % Otis Elevator Co. Wright Aeronautical Corp. 


hp. AC motor 


Many of these companies and also others have re-ordered additional units 


’ 
again an d again 


\/ | Y y A Vi The Tool for Precision 
- Milling, Boring, Grinding 
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MESSINGER TOOL WORKS TUNGSTEN CARBIDE SPECIALISTS 


PROUDLY ANNOUNCES 


THE LARGEST AND MOST COMPLETE INVENTORY 


OF UNCONDITIONALLY GUARANTEED CARBIDE BLANKS 





IN AMERICA 
300,000 STANDARD SIZES AND GRADES IN STOCK 
PURCHASED 1950 DIRECTLY FROM FACTORY 


OUR SHOP SPECIALIZES IN 
1504 N. HOPE ST HEAVY CARBIDE TOOLS FOR 
PHILA., 22, PA HEAVY INDUSTRY 
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‘For Light Work on Small Power Presses 
Where Extreme Accuracy Counts... 



























© Surfaces precision ground. 

® Die shoes and punch holders pre- 
cision bored on master-plates. 

® Leader pins and bushings as- 
sembled with cylinder square 
fixtures assuring accurate align- 


DANNE ill 
sion ag eh ll 
we 8) DIE-SETS WW ey || 
| 


of " i 

AE} Lame ya || 

vo oa | | 
fa 


a nee IT ON I 
tHe AMES ||| 


a 





} 
| 














ment. ure zo hold pie cr L ree See sll inca Se {|| 
© Absolute interchangeability be- material waste, lowering { ts and assuring t astry day in || 
tween die shoes and punch day out. Th 1} 
holders. creative thinking of A z and design depa t. They'll tack | 
| 
® Solid shank punch holders fur- any measuring problen may have and come up v d answer that || 1] 
nished in diameters from |" up will improve your quality control. Ames has built to measure | 
to and including 1!/2". thickness of potato chips, soa 11] 
© Style "B" Die-Sets can be fur- sien taggin —e prabsn sienna een i 
nished in combinations as successfully unusual and difficult applications. If y are puzz and want a 1 
i economical answer to a measuring problem, send it to B d 1] 
Westrated. . . a. 1] 
© Style "B" Die-Sets carried in Ames No. 1 Dial Comparator — measures object | 
stock in the following die areas: : p 009” in cross section. Adjustable table with posi 1 
3x3, 4x3, 4x4, 4x5, 4x6, 5x3, eis: Seiten ins: Die velahes 4 the 
5x4, 5x5, 6x3, 6x4, 6x5, 6x6, Dia) fadicanee aeadeated oe*, wich aus” rian 
7x3, 7x4, 7x5. 






Write for information! ee “Ba AMES CQO. rege Mall 
. DANNEMAN DIE-SET DIVISION of Micrometer Dial Gauges e Micrometer Dial Indicators @ 


ACME -DANNEMAN CO., Inc. 7) 
213 Lafayette St. + New York 12, N. Y. SW / 
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Dowpirated ‘TOOLS.. 





@ The Eclipse trade-mark on end-cutting tools assures you many extra benefits. 
For 38 years Eclipse craftsmen have designed and produced the highest quality standard 
and special-purpose cutting tools for American industry. Our complete engineering service 
combined with the latest production equipment and modern plant, guarantee you tools 
properly designed and produced for long life. Why not send us production part prints for 
tool design and quotation? 


CUTTERS: Tungsten Carbide Tipped—Multi-diameter 
—Inserted Blade—Center Cutting—Inverted and Down 
Drive—Double End—End-Form—two-piece Core Drills. 


HOLDERS: Stop Collar—Bushing Guided— Adjustable 
length—Floating—Specials of all kinds. 


{lso complete stock of Standard Holders, 
Cutters and Pilots 


GODT EAD DAE GD, 


Founded on S943 
M - wm SY 
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sm Greater 
a) ) Productivity 


’ More Horsepower .. . Less Mast Power 


TTY ODAY American Industry is under pressure to meet 

fantastic demands. Only yesterday, Intense Compe- 
tition was the problem. Manufacturers have found the 
answer to both situations in more productive machine 
tools. The New Britain-Gridley Division, The New 
Brita Machine Company, New Britain, Conn., U.S.A. 


AUTOMATIC BAR AND CHUCKING MACHINES « PRECISION BORING MACHINES 
LUCAS HORIZONTAL BORING, DRILLING AND MILLING MACHINES 


- 
<) 





























— 


@ Faster, cooler cutting action makes ALOXITE AA-V10 
aluminum oxide grinding wheels ideal for a wide 
variety of tool room applications...offers maximum 
protection to tools. Recommended for accurate, eco- 
nomical grinding of all kinds of tool steel, even in- 
cluding Hi-Vanadium. Unusual form and size holding 
qualities. Gives good finish, prolonging life of tools. 
Permits carrying fewer grades in stock. Ask your 
CARBORUNDUM fepresentative about our complete 
line of wheels and sticks. Re-examining your grinding 


CICC can be a time and money-saving step. 


Ouly CARBORUNDUM 


makes ALL abrasives to give you the proper ONE 


TRADE 


MARK 


arborundum” and “Aloxite” are registered trademarks which indicate manufacture by 
The Carborundum Company, Niagara Falls, New York. 
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EXCLUSIVE FEATURES 


1. Saves time —one hand operation—'‘lift, slide, lock!"’ 
. Saves tooling expense — smaller, simpler jigs. 
. Saves space in tool crib. 


. Indispensable for toolroom work in addition 
to production. 


new literature available 
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SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS. H 


CARDINAL MACHINE COMPANY 


GLENDALE, CALIFORNIA 
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Instalied on 
old or new 
equipment 











Write for 
catalog 




















RAISE PRESS OUTPUT WITH 


LITTELL 


AUTOMATIC 
‘ROLL FEEDS 





















That 


MACHINE CO. 


PURCHASE A PACKAGE OF SATISFACTION 


Press room output can often be multiplied five times 
by the simple addition of Littell Automatic Feeds to 
present equipment. The typical Littell Double Roll 
Feed shown here grips the stock on both sides of the 
die to assure maximum traction and feeding power. 
Stock is easier to start and finish in progressive die 
work. No hand feeding at either end of the stock. 
Rack and pinion drive provides the smoothness and 
the gradual acceleration and deceleration of feed 
rolls for a truly accurate feed. Standard Littell Auto- 
matic Feeds serve all types and sizes of presses, 
handle all standard widths and thicknesses of stock, 


ROLL FEEDS + DIAL FEEDS + STRAIGHTENING 
MACHINES + REELS + AIR BLAST VALVES 
District Offices: Detroit, Cleveland 
4199 N. Ravenswood Ave., Chicago 13, Illinois 


WHEN YOU BUY FROM LITTELL... YOU 
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WIRE TYPE PLUG Gag 
Carboloy ; 
Chromium Plate 
High Speed Stee| 
Alloy Tool Stee] 
Full 1%” and py 
length units may | 
cut to make 2, 3 , 
4 gages . Alway; 
accurate. No reje. 
tions. Long life alynj 









Van Keuren Wire Type Gages are made to 
Class B accuracy +.00005” —.00000” on the 
Go units and +.000025” on the No Go units. 
Closer or wider tolerances can be supplied if 


desired. 


_ Catalog and Handbook No. 34 
This 208 page volume represents 2 years of re 
search sponsored 7 the Van Keuren Co. 

r 


st time in history a simple and 
exact method of measuring screws and worms with 


It presents for the 


wires. 


Ic tells how to measure gears, splines and involute 


; It is an accepted reference book for 
measuring problems and methods. 


serrations. 


Conies free upon request. 


THE bh 
| 32nd YEAR 





arth 


Light Wave Equipment @ Light Wave Micrometers ¢ 
Gage Blocks @ Taper Insert Plug Gages @ Wire Type 
Plug Gages @ Measuring Wires @ Thread Measuring 
Wires @ Gear Measuring System @ Shop Triangles « 
Carboloy Measuring Wires 


num handles. Prom, 
delivery from a stock 
of 2 million wires, 


—_—. — 
— =~ 


VAN KEUREN 
ean at 


“PECISE 6 





CO..,, 174 Waltham St., Watertown, Mon 


@ Carboloy Plug Gages 





CEMENTED 
CARBIDES 
* 


TANTUNG 
CAST 
ALLOYS 
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VASCOLOY-RAMET CORPORATION 


WAUKEGAN, ILLINOIS 


USE READER 
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KEEP THINGS RUNNING SMOOTHLY 


OL WITH 





everywhere 












Eagle Oilers are used in industry 


and tools at top condition and 
high speed efficiency. 
Welded Steel Bench Oilers and 
Eagle Hydraulic Pump Oilers 
are dependable, leakproof and \ 
durable. 
Distributor. 


EAGLE MANUFACTURING CC | 


AN EAGLE O/LER! 


to help keep machines 


Eagle aN , 


4 


Order from your 1. 4 


WELLSBURG + WEST VIRGINIA 
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POPE 


PRECISION: 
SPINDLES 










Sealed Package Direct 
Motorized Cartridge Type Precision 
Spindles 






lere’s Why: 


POPE Spindles produce finer fin- 
ishes. They have the necessary massive 
construction and the radial and axial 
rigidity two double-row, super-pre- 
cision, cylindrical roller bearings and 
two separate ball thrust bearings. 
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POPE Spindles increase production. 
They have the power, the bearing capac- 
ity and the rigidity to carry a heavy cut. 
Rapid metal removal combined with 
superior final finish saves much operat- 
ing time. 





t ‘y 2 HP, 3600 RPM w 5S HP, 3600 RPM 





4g HP, 3600 RPM 














POPE Spindles come in sizes to fit 
YOUR job. They come in 4, 1, 2, 3, 5, 
7'4 and 10 HP and in 3600, 1800 or 
1200 RPM to suit the work or the tool. 








1 HP, 3600 RPM, 
over-all length 
28°’, 3° or 
349" dia. barrel. 
Cut-away view 
(above) shows 

the permanent- 

ly preloaded, 
permanently lu- 

bricated bear- 

ings. 




















10 HP, 3600 

RPM (Shown in 
bracket). Mount- 
ing brackets are 
available for all 
spindles. 























POPE System of sealed-in lubrica- (@™%&\, 4 
tion permits operation horizontally, ver- ye 
tically or at any angle — on boring mills, eee 

planers, millers, and other machine tools ae : pr 


as well as on surface grinders. wide variety of styles 
and sizes of Round 


. ° * Frame Cartridge 
POPE Spindles require no mainte- = 7... pope Preci- 


nance costs for lubrication or adjust- sion Motorized 
ments. This is just another bonus you get Spindles. 
by specifying POPE Spindles. 


TRADE MARK REG.U.S. PAT. OFF. 




















No. 75 


POPE MACHINERY CORPORATION | 
ESTABLISHED 1920 

261 RIVER STREET «e HAVERHILL, MASSACHUSETTS 

BUILDERS OF PRECISION SPINDLES | 
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TO BRING YOU THE FINEST 






PRECISION DIAMOND TOOLS AND PRODUCTS 





ORGANIZED 
FOR SERVICE 


J. K. SMIT & SONS, Inc. 
Murray Hill, New Jersey 
J. K. SMIT & SONS, Inc. 
10 North Main Street 
208 Professional Building 
West Hartford 7, Conn, 
J. K. SMIT & SONS, Inc. 
OF CANADA, LTD. 

129 Adelaide Street West 
Toronto, Ontario, Canada 
J. K. SMIT & SONS 
OF MICHIGAN, Inc. 
6400 Tireman Avenue 
Detroit 4, Michigan 
J. K. SMIT & SONS, Inc. 
41 West Fairview Avenue 
Dayton 5, Ohio 


J. K. SMIT & SONS, Inc. 


1707 Law and Finance Bidg. 


Pittsburgh 19, Pa. 
J. K. SMIT & SONS, Inc. 


1074 West Silver Spring Road 


Milwaukee 9, Wisconsin 
J. K. SMIT & SONS, Inc. 
814 M&M Building 
Houston 2, Texas 
J. K. SMIT & SONS, Inc 
800 Davis Street 
Evanston 5, Illinois 


IN THE WORLD 


SINGLE-POINT TOOLS are efficient for most grinding jobs. The STA- 
KOOL Holder prolongs tool life and cuts costs. 


CHISEL-EDGE TOOLS for form and radius dressing. Clearance, rake, 
hook and shear angle are figured for every job. 


READY-SET TOOLS contain selected, elongated stones. Holder permits 
setting to be ground away without danger. 


SMITITE TOOLS contain a number of small, whole diamonds, permitting 
complete consumption of stones. 


TC-35 TOOLS contain small, whole natural diamonds, set in tungsten 
carbide. By frequent turning to maintain sharpness, this tool can be 
used until the entire impregnated portion is consumed 


SHAPED DIAMOND TOOLS for turning or boring to high finish and 
close tolerances. Have many applications in automotive, aviation and 
general industrial fields 


DRESSOMETER—A device which turns the diamond 22% degrees by 
actuating a plunger with each complete pass across the face of the 
wheel, thus maintaining a constantly sharp diamond. Result, longer 
diamond life, improved wheel surface, more pieces per dressing. Guar 
anteed dollar savings. 


MIRRA-LAP DIAMOND COMPOUND—A time-saving, economical dia 
mond compound for cutting, lapping, polishing high-speed steel and 
carbide products. 

HARDHED DIAMOND CORE BITS set with select@d, small diamonds 


Assure lowest diamond cost per foot of drilling, in all geological 
formations. 
















































AGENTS AND DISTRIBUTORS 


C. W. CROSSEN 


Kahl Building, 326 West 3rd St. 


Davenport, lowa 


DARLING ABRASIVE & TOOL CO. 


315 Sixth Street 


San Francisco 3, California 


FIDELITY TOOL SUPPLY 
309 Vine Street 
Camden, New Jersey 


THE GEOFFROY COMPANY 


Post Office Box No. 67 
Capitol Hill Station 
Denver 6, Colorado 


GALVIN MACHINERY SALES 


1501-'/ Main Street 
Buffalo 8. New York 


JAMES O. HORNE 
16 Main Street 
Rochester 4. New York 


INDUSTRIAL SALES & SERVICE CO. 


859 South Fellows Street 
South Bend 18, Indiana 


MACHINISTS’ TOOL & SUPPLY CO. 


3690 Santa Fe Avenue 


Los Angeles !!, California 


PEDRO MARTIN 


Apartado (P. O. Box) No. 544 


Mexico City, Mexico 


OLIVER-INGALLS ASSOCIATES 


1836 Euclid Avenue 
Cleveland 5, Ohio 


CHARLES W STONE CO 


1019 Marquette Ave 


Minneapolis 2, Minnesota 
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SPECIFICATIONS J. K. SMIT & SONS, Inc. 





























YOUR SPECIFIC PROBLEM | 'NODIVIDUAL 


















SECOMET WHEELS for finish grinding tungsten carbide tools and all 
carbide products also glass, ceramics, quartz. 


MIRA-BUFF DIAMOND WHEELS—lLatest development for rapid finishing 
of steel molds and dies, tools, and carbide products. Flexible bonded 
diamond particles enable the wheel to follow mold contours rapidly and 
finish all surfaces economically. 


DIAMOND DRILLS FOR GLASS, CERAMIC, ETC.—Used for drilling glass 
natural and fused quartz, porcelain, pottery, china and other vitreous 
materials. High production, uniform hole sizes. Economical operation 

















AND Dept. TE- 


Diamond tools and products: 


'o2z2030405060708 





Purpose 


Murray Hill, New Jersey 


Please send me complete data concerning the following precision 












COMPANY 












STREET 
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THIS FORM 









DESCRIPTION OF 


WITH A BRIEF STATE COUNTRY 
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The Tool Engines 


for ACCURATE drilling - reaming - tapping 





te 


—— 
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COLLET 


Use Si SCULLY-JONES 
, ew 


“JA” FLOATING HOLDERS 





Get these advantages... proven in the field: 






UNIFORM CUTTING OPERATIONS 


Clearance in the double-gear spline drive allows free 







movement of the floating and driving elements. 
This prevents binding and eliminates ‘‘dead”’ spots 









or zones which often cause rejects. 







How 
Parallel Float 
is Obtained 





NTINUOUS PRODUCTION 


Two thrust bearings—placed close together— 
minimize the effect of the force applied 
on the tool by the hole. Thus, tools 








float freely into alignment— reducing 






down time and damage to cutting tools. 


BLE-FREE OPERATION 


Balls are free to move in the required 











How 
Angular Float 
is Obtained 














direction or rotate around the collet, 






because the floating element is separated 






from the drive. Free movement of 
the balls eliminates confined reciprocating 
notion. This greatly reduces the scrubbing 







ction characteristic of small rocking 
vements. The scrubbing action often causes rapid 
struction of ball-thrust plates and prevents free float. 








showing complete range of sizes, specifications and prices. 






ay 


YOU GET LOW COST, FAST, ACCURATE PRODUCTION WITH OUR STANDARD AND SPECIAL TOOLS 
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MACHINE or tne MONTH 








PREPARED BY THE SENECA FALLS MACHINE CO. ““THE Qo-owing PEOPLE” seNneca FALLS, NEWy, 

















HOPPER-LOADED 


Qo-swituy IMP LATHE 
SPEEDS AUTOMATIC 
PRODUCTION OF 
VALVE GUIDES 


Problem: Yo automatically load, rough 
and finish turn and automatically eject 
valve guides on a high production basis. 


Solution: The Lo-swing IMP Automatic 
Lathe selected for this job was equipped 
with a Rotary Type Loader and a newly 
designed Hopper (capac ity 200 piece s) 
whic oh assure a constant flow of Valve 
Guides through the machine on a com- 
pletely automatic cycle. This lathe is also 
equipped with re ‘volving head and _tailstock 
spindles driven from a spline d jackshaft. The 
advantage of the double-end drive is twofold. 
Since the piece is driven from both ends, much 
coarser carriage feeds are possible, thereby 
considerably increasing production. Also, the 


double-end drive assures synchronization of 


the speed of both spindles and eliminates slip- 
page wear on the centers 

Valve Guides, which eaiete been previously 
bored to size, are plac ed in the hopper and fed 
by gravity into openings in the Rotary Loader. 
A mee shanically operate ed agitator prevents the 
par ts from jamming as these approach the lead- 
in chute. The Rotary Loader indexes the pieces 
to the proper position, where they are automat- 
ically picked up by the continuously revolving 
centers of both heads. 

The O. D. is rough and finish turned in the 
same operation with two separate carbide tools, 
each having its individual rate of feed. The 


PRODUCTION COSTS ARE LOWER WITH So-swine 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


































' 


finish turning tool begins cutting after the 
roughing tool has been relieved from the work 
thereby assuring close concentricity betwee! 
bore and finished diameter. The Rotary Typ 
Loader assures complete control over the fa 
revolving pieces, eliminating danger to perso 
nel and ‘damage to the pieces which are cou 
pletely stationary by the time they reach ti 
dise harge chute. 
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make a 


CHUCK SURVEY? 


Vhen did You Last 














Unless your key production 
machine tools are properly 
equipped with the right chucks 
and jaws...in perfect condition 

. and tested for centering 
accuracy... you will inevitably 
face production delays and high 


rejects. 


We suggest a comprehensive 
and careful chuck survey of your 
plant right now. Check the con- 
dition and age of chucks and jaw 


SOTS..<.% 














Check the chucks on hand 
for each tool against possible 
‘new working demands. Check 
your supplies of soft blank jaws 
and standard jaws in required 
sizes and types. Then make up 
your new chuck equipment orders 
on a scheduled delivery basis 
and get them through to us or 
your distributor immediately. By 
doing this you will avoid many 
delays and help us to help you 
meet urgent production demands. 


THE CUSHMAN CHUCK CO. 
HARTFORD 2, CONN. 





~~ 
ES ELS 
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THE ADVANTAGES OF 
DOING YOUR OWN SLITTING 


Send for this book—a practical discussion of important 


questions as to operation, production and cost. 


It contains time studies of output per cycle and per 


day, in slitting different widths, gauges and coil weights. 


It shows how cycle time is affected by these and other 
factors; advantages of big coils and high speeds for 
big tonnages; economies of smaller, less expensive, 


standardized sizes of slitters for the more moderate 


requirements of most metal working plants. 


Cost analyses show how Yoder slitters, operating only 
three or four days per month, often pay for themselves 
in a year Or two. In addition, they greatly reduce 
inventory requirements of slit strands and facilitate 


production planning. 


Phone or write today for free copy 


recommendations for the asking. 


THE YODER COMPANY © 5525 Walworth Avenue, Cleveland 2, Ohio 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* PIPE and TUBE MILLS-cold forming and welding 
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PARKER + MAJESTIC PRECISION MACHINES 


Above is pictured the home and products of the 
PARKER-MAJESTIC, INC. 


For over twenty-one years this company has Supplementary products include the well known 
manufactured the Parker Spindles used in Pre- line of Parker-Majestic Internal, External, No. 2 
cision Grinding, Boring and Milling applications. Surface and Rotary Surface Grinders. 


Descriptive literature upon request. 


PARKER-MAJESTIC, INC. 


formerly MAJESTIC TOOL & MFG. CO. 


147 JOS. CAMPAU ° DETROIT 7, MICHIGAN 
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MAKES Jongh SET-UP obs 


The tougher the set-up is on tapping 
and reaming jobs, the more you will 
appreciate Ziegler Floating Tool Holders 
—because the Ziegler makes it possible 
to turn out perfect work even though the 
set-up itself may not be perfect. 





The secret lies in the fact that the 
Ziegler Holder compensates for inac- 
curacies in set-up even though they 
amount to as much as 1/32” on the 
radius or 1/16” on the diameter. 


Over-size and bell-mouthed holes will 
become a thing of the past when you 
discard your ordinary tool holders and 
change over to the Ziegler. This has 
been the experience of thousands. Try 
it and see for yourself! 





W. M. ZIEGLER TOOL COMPANY 
13574 Auburn Avenue Detroit 23, Mich. 


Waitt foR 
CATALOO 


‘pewe FLOATING HOLDER 


Taps zad Reamers... 


USE READER SERVICE CARD; INDICATE A-3-170-1 








SQUARE HOLED SLEEVES 
SPEED UP TOOL-MAKING ¢ 


Patents Pending 


One of the most difficult problems in tool making can be solved easily 
and quickly with Sturdy Square Holed Sleeves. The perfection of 
broached square holes can be had in boring bars, milling cutters and 
many other applications at a small fraction of the cost of imperfect 
hand-made square holes. The Sturdy Square Holed Sleeve consists of 
a round sleeve with a perfectly square hole broached through the 
center. This hole is tapped at one end to receive a back-up screw 
which is furnished with the Sleeve. The Sleeve can be sweated or 
pressed into a drilled and reamed hole to make a perfectly square 
accurate hole in a very few minutes 





The Sturdy Square Holed Sleeve will save 
you many hours and many dollars in the 
making of boring bars, tool holders and 
other tools requiring square holes. 





BUSHINGS MADE IN FOLLOWING SIZES 


3/16, V4, 5/16, %, 7/16, VY, 56, 34, 


” 
e 


STURDY BROACHING SERVICE 
23520 TELEGRAPH RD., DETROIT 19, MICH. 





















Save Space! 
Save Material! 


Build the Pump 
ise) 
Your Equipment 
with TUTHILL 
Stripped PUMPS 







































Tuthill Stripped pumps are de- | 
signed to be built directly into 
the machine. This saves space § 
and material, reduces costs, 
and enhances appearance—ad- 
vantages that are more import- 
ant today than ever. 




















Two types are available — Model S, without supporting 
bracket; Model SA, with pumping elements only. 
Capacities from 1 to 200 g.p.m. 








Applications include lubrication, coolant, hydraulic 
liquid transfer service. 


Write for Tuthill Stripped Pump Bulletin. 


mee nae PUMP COMPANY 


939 E. 95th Street, Chicago 19, Illinois 


and 





















USE READER SERVICE CARD; INDICATE A-3-170-3 

































































ayy 


As the hecho re 
the wHOLE difference’ 







THE SERVICE SHOP TO INDUSTRY FOR MORE THAN 25 YEARS | 











USE READER SERVICE CARD; 





INDICATE A-3-170-2 



































A2 _— 9 \\t vf 
/ ga N | \ 













To maintain maximum accuracy in drilling 
operations, use the bushing that’s precision 
madeforthejob...use Acme. Write forcatalog. 


Acie Bi ndustrial FS ompany 


e 
4 Matbars of Hardened and Ground Precision Parts 
tes  208N. Laflin Street @ Chicago 7, Illinois 











| 
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The Tool Engineer 








































With drills in operating 
position, the drilling cycle 
is ready to begin 









Here the drilling fixture has been 
opened (by air cylinders) and the 
shell removed, showing the template 
below. Seen from opposite end 






Now I meen 
| instead of 4 G@ 
<a Features 


to drill these sixteen holes of the Keller Airfeedrill* 





e Assures accurate holes with- 
out costly fixtures ...can 
be used with existing jigs 


North American Industries quired when four men did the 
of Chicago manufactures gas same job with hand-held 
tanks—the kind made to be __ power drills. 


jettisoned from aircraft. In e Attaches in any position and 
producing them, sixteen Use of the new drilling supports itself at any angle 
accurately-spaced holes must setup has so speeded the flow : 

be drilled in 14-gauge (.064) of production at this point « Operates and IS controlled 
aluminum alloy, for mounting that stacking and rehandling ont irel y. oy sane ole eave 
baffles in the teardrop-shaped __ the shells is no longer neces- pneumatic cycling to Spee 


production, reduce operator 


shell. sary. Elimination of the fatigue 


ragged breakthrough from 


Above is shown a fixture hand drilling also simplifies e@ Small size permits it to be 


with sixteen Keller Airfeed- — deburring. used on close centers and in 
rills* which are now used for tight places 

this drilling job. All sixteen Perhaps you, too, have an 

drills operate simultaneously application for Keller Air- e Accurately drills parts too 
at the touch of an air valve— feedrills. We will gladly dis- large for conventional drill- 
advance, drill, retract, and cuss it with you. In the mean- ing machinery 


shut off. The entire cycle time, write for our free booklet a eee ee 
takes only 23 seconds—about —‘*The Hole Story of the ae rang peeas ¢ 


a : : iyi strokes will accommodate 
half the time formerly re- Keller Airfeedrill. light or heavy metal, wood, 


r Tool Company Trade Mark composition, plastic 


e Lightweight portable and 
stationary models are readily 
adapted to changing job re- 

\ quirements...quickly shifted 
Ps, from job to job 


? 
ro 


si rsenjiinieglanalt eit ae 


KELLER Awecconaitc Vode x 


KELLER TOOL COMPANY, GRAND HAVEN, MICH. Sy 
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[18 Todays — 
O00): 
‘A “at ihe The quick-lock arrangement permits easy and 
19908. VE/S C rapid changing of gaging members. Magnifications 
. can be changed in a matter of minutes to provide 
Quality Control 00/ scale ranges as wide as .008”" in .0OO1” increments 


: or as fine as .001” in .000025” increments. 
—the Taft-Peirce CompAlRator 





It is a completely self-contained, easily portable 








unit, which can “take it’ in the shop. Stand it ona 





— —_—* machine — jars and vibrations do not affect accu- 
For economical use of Statistical Quality Control, 





racy! Use long extensions — response is still vir- 
the ideal gage is a versatile one —a gage suited to 


tually instantaneous! Write today for Catalog 610. 
trouble-shooting as wellas to permanent installations. 


The Taft-Peirce CompAIRator js that gage! THE TAFT-PEIRCE MANUFACTURING COMPANY 
y ai Woonsocket, Rhode Island 
ane Va) 


if 
we. f 


T-P means ToP PRECISION 


For Contract Service; Design and Manufacture of Tools, Dies, Jigs, Fixtures, and Complete Machines. 
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BETTER THAN STANDARD 


SINTERED ““@d | 


FIRTHITE 


CARBIDE 


Eph dey EPR PETRIE RGM 















These new, improved Firthite standard A With Fithite’s improved standard 

grades are superior in many re- grades, there will be less need 

spects to the more costly “special” By specifying these new, improved for large stocks of “special” 

grades formerly required. Better grades of Firthite you get faster grades. Excessive investments 

performance goes hand-in-hand with service because we can concen- in “special” tool or tip stocks 
carbide tool standardization. trate our production and furnish can be eliminated. 


larger quantities to industry. 


The tremendous demand for carbide tips and tools, plus controlled 
supplies of critical alloys, requires grade standardization wherever possible 


to maintain your production schedules at peak efficiency. IRTHITE , 
Nearly three years of research* and shop testing have proved the ENGINEER ERVice 
superiority of the new, improved Firthite standard grades HA, TA and You sr ND To ELp 
T-04 over the other standard and special grades of sintered carbide. We THE Ne RDIZ, Wity 
know they are outstanding . . . let us prove it to you. HA, Ta MPRovED 
‘ GR 
*Research is important and continuous ab Firth Sterling on all carbides and tool steels. ADEs R204 


bd 7 
Firth Sterling *+,sen' comonason 


S AND WAREHOUSES 
HARTFORD NEW YORK PHILADELPHIA DETROIT CLEVELAND 
~ DAYTON PITTSBURGH CHICAGO BIRMINGHAM LOS ANGELES 
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Schr 
Bs tk 
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® 
© 
ese ha * 
aiting for you to set them in motion - 7 
oe 
.. Ready to give you something above WAREHOUSE, there are hundreds mor a specialty steel Mill right in your « 
the ordinary in service on tool, alloy. or in the Reading Mill waiting to work for back yard ! 
stainless steel. Look how they can you. That’s the difference. For Carpenter's ei a re 
/ ; : is ere Ss what } want in steel servic 
help you: warehouses are MILL-BRANCH WARE- , : ; 
4 7 belie “at : discover how easy it 1s to get 
ze HOUSES. Every time you call you have ; , 
There's the man on the order desk in “1 Carpenter. Simply pick up your 
a direct line on Mill Laboratory and call ( MI 
ir > > - T ° : anda Ca your earest arpentel 
your nearby Carpenter MILL-BRANCH Metallurgical Help, Mill Quality and rece pede Pope a 
i ] . , y » ; : . Ns AK or U 
WAREHOUSE. He's waiting to give Uniformity—comprehensive Mill Service . ae racine 
you quick information On prices, Sizes, aall re. : — “; ner = ~ 
ad ; You'll find it’s the c/osest thing to having Bern St., Reading, Pa, s 
and grades. There’s the representative ‘ 


ready to help you with tooling and pro- 
duction problems. There's the crew of 
delivery men backed by time-saving 


equipment to get out emergency orders. 


This is 
And there’s more. For every man in your the way fo 
nearby Carpenter MILL-BRANCH pick up steel. . . 


CALL 







for Mill-Branch Warehouse Service 


SPECIALTY TOOL*ALLOY*ande STAINLESS STEELS 
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ways to 
Say os and Safety 
via 


Sc hrader 











wy? Cylinder Knockout Sets—are de 
f jecting work which cannot be 
dies by an air blast. The cam 
in ted to actuate the knockout cylin- 
nt during the press cycle. 




















penrades Power Press Controls—are one 
ot asiest ways to keep hands out of dan- 
ber Requires the use of two hands to 
Bperate the levers. Builds an operator-confi- 
¢ creases the flow of production. 





















Schro der Kick Press Controls—These con 
titute more efficient air power for 
er—thus eliminating fatigue, spoiled 

rk. There is a Schrader control for hand 
foot operation or both. 














How Air Ejection of work can 
STEP UP Production and Safety 


Hand removal of work is slow and dan- 
gerous. You can increase production as 
well as safety—right now—by installing 
Schrader Air Ejection Sets on your 
power press or on any other machine 
that has a moving member to actuate a 
cam or sliding tripper. 

These Air Ejection Sets remove 
work from the die by an intermittent 
blast of air. Can be timed to deliver a 
blast from a fraction of a second to any 
desired length during or after the cycle. 
This method saves time and eliminates 
the hazards of hand removal. 


Uses up to 90% less air. Schrader Air 
Ejection Sets cut down the wasteful 
flow of a steady air. In many cases air 
savings up to 90% have been effected 
by the adoption of Schrader Air Ejec- 


tion Sets. Before you decide your com- 
pressors have reached their maximum 
capacity investigate how Schrader Con- 
trols cut down air waste. 

Schrader Air Ejection Sets come as- 
sembled and ready to install. They are 
surprisingly inexpensive and pay for 
themselves in a matter of weeks. 

If you have an ejection problem on 
any kind of machine, it can be solved 
easily by one of a number of combina- 
tions of cylinders and valves. So look 
over the machines in your shop. You'll 
see many places where these ejection 
sets are just the thing. Ask us to help 
you determine what will best fit your 
needs. Send us a letter outlining your 
particular installation, your idea, or fill 
out the coupon below. 


Mail this Coupon Today 


| 
A. Schrader’s Son I 
: , Division of Scovill Manufacturing Company, Incorporated ! 
‘i nders * Operating Valves * 460 Vanderbilt Avenue, Brooklyn, N. Y., Dept. F-2 | 
shear Controls * Air Ejec- Please send me further information on | 
2 * Blow Guns °* Air Line Air Ejection Cylinder Knockout Sets | 
C * Air Hose & Fittings ° a Power Press Controls Kick Press Controls 
4 is * Pressure Regulators & ae ar | 
0 * Air Strainers * Hydraulic Cc Oo NTROL THE AIR _ - —_— _ | 
Gc * Uniflare Tube Fittings Company | 
Address | 
| ae tonsa 3 
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HI-DUTY 
PRECISION SERVICE 


@ Fully automatic cycle. 


@ Lead Screw control with 
rapid traverse. 


@ Long’ wearing 
reversing clutches 


instant 


e@ All internal moving parts 
run in oil bath. 


@ Speed changes by Se- 
lective Gearing. 


@ Quick changeover to 
handle various jobs. 


@ Can be used with single 
spindle or with multiple 
spindle heads. 


@ With or without auto- 
matic indexing fixture. Write for 
Catalog #1150 


KAUFMAN wez. co. 


MANITOWOC, WISCONSIN 
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CEMENTED 
CARBIDES 
* 


CAST 
ALLOYS 


VASCOLOY- RAMEI CORPORATION 


AUKEGAN, ILLINOIS 
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DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layeut in « 
few minutes. The dark 
blae background 
makes the scribed layout show up in 
same time prevents metal glare. 





sharp relief and at the 
Increases efficiency and accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo. 
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Have you heard ebsull 
7 _— ‘Ss great new 





Oakite Compound No. 33 in one operation removes oil 
and rust and conditions metal surfaces for painting 

Oakite Compound No. 33 is a great soak cleaner for 
metal parts of moderate size; and great for hand-swab. 
bing on large parts. It removes heat scale, other oxides, 
smuts, welding residues and marking inks from steel 
and aluminum. It develops splendid paint adhesion. 

It saves money; frequently eliminating separate pickling 


operations on moderately rusty steel. 


FREE 


Thames St., 


For more information on Oakite Compound 
No. 33 write to Oakite Products, Inc., 18H 
New York 6, N. Y. 


Machine cleaning Tank cleaning Pickling 


Electrocleaning Burnishing Paint stripping 


Steam-gun cleaning Barrel cleaning Rust prevention 


of U.S. & Canada 


Technical Service Representatives in Principal Cities 
SPECIALIZED INDUSTRIAL CLEANING 


OAKITE MATERIALS + METHODS + SERVICE 
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WHEN ACCURACY COUNTS. FL 
Contact SCHERR! F 


9 MICRO 
uy | PROZEC TER 



















@OPTICAL PROJECTION DETECTS ERRORS 
eHORIZONTAL STAGE: NO CLAMPS NEEDEI 
eCOMFORTABLE INCLINED SCREEN 

eMICROMETER CROSS SLIDE ADJUSTMENTS 


SENO FOR ILLUSTRATED BULLETIN 
a Le) a a ed 


TO DEMONSTRATE THE “ em ICAL 
DESIGN” PROJECTOR... 


GEORGE SCHERR CO., INC. 


200-C LAFAYETTE STREET 
NEW YORK 12, N. Y 





—_~ 
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MILLER 
High Pressure 
HYDRAULIC CYLINDERS 


a Yieet 5.1. C. HYDRAULIC STANDARDS | 


nd Service from coast te coast 


Years before the Joint Industry Conference (J. 1. C.) Standards for specifying 
“quality” hydraulic equipment were adopted, the standard design and con- 
struction features of Miller High Pressure Hydraulic (2000-3500 psi) Cylin- 
ders already included ALL the specifications for cylinders, seals and pistons 
now called for by the “Standards”. Hard chrome plated, scratch-resistant 
piston rods and dirt wipers have long been standard Miller cylinder features 


yet are required by the “Standards” only under severe conditions. 


Solid steel heads, caps and mountings which eliminate costly, dangerous 
breakage even under the severest operating conditions represent an “extra- 
quality” standard Miller cylinder feature which actually exceeds the high 
quality set by the J. 1. C. Standards. 

The Miller “Patented” Hydraulic Piston Rod Seal which has no manual 
adjustment and is automatically self-adjusting and wear-compensating to 
give life-long leakproof service without ever requiring any manual adjust- 
ment whatsoever . . . far surpasses the requirement of J. I. C. Standard 
H6.2.5 which specifies “Stuffing boxes for automatic packing shall be so de- 
signed as to prevent adjustment beyond the functional limits of the packing” 


Write for illustrated cylinder bulletins A-105 and H-104 | 


COMPLETE MILLER CYLINDER LINE INCLUDES: AIR CYLINDERS, 11/2" to 20" BORES, 200 PSI OPERATION; LOV 
PRESSURE HYDRAULIC CYLINDERS, 112" TO 6" BORES FOR 500 PSI OPERATION, 8" TO 14" BORES FO 


250 PSI; HIGH PRESSURE HYDRAULIC CYLINDERS, 1/2" TO 12" BORES, 2000-3000 PSI OPERATION. AL 
MOUNTING STYLES AVAILABLE, 


MILLER MOTOR COMPANY 


4025-27 N. KEDZIE AVENUE - - CHICAGO 18, ILLINOIS 


618 GND HYDRAULIC CYLINDERS ACCUMULATORS COUNTERBALOANCE CYLINDERS OOSTEWS - BIR HOIST 


CLEVELAND — PITTSBURGH — PHILADELPHIA — DETROIT — YOUNGSTOWN — BOSTON 
HARTFORD —=NEW YORK CITY —DAYTON—ST. PAUL—FORT WAYNE—INDIANAPOLIS 


MILW AUKEE —= NASHVILLE — SEATTLE —= LOS ANGELES = SAN FRANCISCO— BALTIMORE | 
ST. LOUIS and OTHER AREAS. 


























Built of hi-carbon, hi-chrome 


Lamination dies by Commando are giving outstanding performances 
daily throughout the country. Names of our many satisfied customers 
will be furnished upon request. If you have a lamination die problem, 
our precision, segmented, all ground dies should be your answer. 


Write, wire, or ‘phone today. 
e Hi-Chrome 


COMMANDO TOOL CO., INC. 


e Lamination Die Specialists « Hi-Carbon 





LAMINATION DIES BY COMM 


Built of hi-carbon, hi-chrome 





Built of tungsten-carbide 


e Tungsten-Carbide 


21723 Republic 
Detroit 20, Mich. 


Phone: JOrdan 4-6743 


e Vasco-Supreme 





SOUTH BEND 
rill Presses 


14” Economy “¥ 
Model Drill 
Press 





South Bend Drill Presses offer 
many advantages for produc- 
tion machining. They are rug- 
gedly built to give long, de- 14” Precision Drill Press 

pendable service on heavy work. Yet, their accuracy and 
responsive handling make them ideal for light, fast work. 
All are built with typical South Bend quality and skill... 
Economy and Precision Bench Models (as illustrated) also, 


floor types and multiple spindle production 


V4 =? \ units. Write today for catalog. 
oa a 
Oe SOUTH BEND LATHE 


South Bend 22, indiana * Building Better Tools Since 1906 
USE READER SERVICE CARD; INDICATE A-3-178-2 
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Over 85% of the torque wrenches used in industry are 


Sturtvan’ © 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 
@ Practically Indestructible 
@ Faster—Easier to use 
@ Automatic Release 
© All Capacities 


in inch ounces 
...inch pounds | 
... foot pounds 


All sizes from 
0-6000 ft. Ibs.) 







Every manufacturer 
design and productio 

man should have this valu 
able data. Sent upon reqves! 














Pa./STurtevanT /co. 
ADDISON [QUALITY] 1. L/NOIS 
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DRILLING JOB ? 











GOT A TOUGH 
| 
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TANDARDIZE-to make it easy! 


apres are your drilling problems are more down 
to earth than the one Red Shield is tackling here. But 





no matter what you have to drill—iron, steel, brass, cop- 
per, aluminum, plastic—there is a Red Shield Brand Drill 
that will give you the best work at the lowest cost. 


That’s because these drills—like all Shield Brand Tools 
—are Foremost Quality in design, construction, and work- 
manship. You can rely on them for uniform operating 
characteristics and fast, uninterrupted production. 
Industrial Supply Distributors coast to coast stock and 
| supply Standard Red Shield Tools. If you have a problem, 
”y call a Standard Service Man. He brings you the benefit 
/ of our 69 years’ experience in solving tough metal cutting 
problems. There’s no cost or obligation, of course. 


Se, 


pe 


ANDARD | OOL | Q) cLevELANp 4, OHIO 


y New York « Detroit - Chicago + San Francisco 





THE STANDARD LINE: Drills » Reamers + Taps + Dies « Milling Cutters + End Mills » Hobs » Counterbores + Special Tools 
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wIN FLAME HARDENED OR HEAT TREATED MEEHANITE CASTINGS 
(— 7” 








1. Improved engineering properties—tensiles up to 
80,000 psi; Brinells up to 600 and toughness. 


2. Maximum hardness penetrating uniformly to over 
4 total depth of case. 


The metallurgical structures of the higher property 
types of Meehanite castings are, of course, carefully regu- 
lated and respond to heat treatment uniformly with prop- 
erties which can be predicted according to established pro- 
cedure. 

\ typical example is illustrated. A Meehanite Type GA 
worm heat treated to 350 Brinell, ground to mirror smooth- 
ness is mated with a Meehanite Type GC worm gear. In the 
manufacture of certain types of mining equipment this com- 
bination is specified regularly as a result of both tests and 
experience in the field. Previous combinations of other ma- 
terials frequently resulted in galling and scoring of the 
worm and resulting deterioration of the worm gears. 


I 


Properties of the worms as cast and after heat treatment 
are as follows: 


Tensile 55,000 psi 68,000 psi 
Transverse 3400 lb. 4000 lb. 
Brinell 230 350 


Moreh, 1951 





Take Your Casting Problems 
To A MEEHANITE Foundry! 


American Brake Shoe Co. Mahwah, New Jersey 
The American Laundry Machinery Co... Rochester, New York 
Atlas Foundry Co. .Detroit, Michigan 
Banner Iron Works ne .... St. Louis, Missouri 
Barnett Foundry & Machine Co... Irvington, New Jersey 
E. W. Bliss Co. Hastings, Mich. and Toledo, O. 
Builders Iron Foundry, Inc. .Providence, Rhode Island 
Continental Gin Co. Birmingham, Alabama 
The Cooper-Bassemer Corp. ..Mt. Vernon, Ohio and 

Grove City, Pa. 
Farrel-Birmingham Co., Inc. Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co... Florence, New Jersey 
Fulton Foundry & Machine Co., Inc. Cleveland, Ohio 
General Foundry & Manufacturing Co. Flint, Michigan 
Greenlee Foundry Co. Chicago, Illinois 
The Hamilton Foundry & Machine Co Hamilton, Ohio 
Johnstone Foundries, Inc. Grove City, Pennsylvania 
Kanawha Manufacturing Co. Charleston, West Virginia 
Lincoln Foundry Corp. Los Angeles, California 
E. Long Ltd. .. Orillia, Ontario 
Otis Elevator Co., Ltd. Hamilton, Ontario 
The Henry Perkins Co. . Bridgewater, Massachusetts 
Pohiman Foundry Co., Inc. Buffalo, New York 
Rosedale Foundry & Machine Co.. . Pittsburgh, Pennsylvania 
Ross-Meehan Foundries Chattanooga, Tennessee 
Shenango-Penn Mold Co. Dover, Ohio 
Standard Foundry Co. Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co... Denver, Colorado 
Traylor Engineering & Mfg. Co. Allentown, Pennsylvania 
Valley Iron Works, Inc. St. Paul, Minnesota 
Vulcan Foundry Co. Oakland, California 
Warren Foundry & Pipe Corporation Phillipsburg, N. J. 


NEW ROCHELLE, N. Y. 
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It's the Grip that Counts You Can 
SAVE 80% 


By using this 
ONE Universal 
Tool Holder 


a 


NOT These 4 


ACME BENCH VISES will always grip 
your work securely without danger of Wobbling or 
Side Twisting. The even, central pulling action of 
the spindle assures uniform holding power for 
either light or heavy pieces. Acme Bench Vises are 
made in 11 sizes from 2” to 6”. 





ACME COMBINATION PIPE AND BENCH VISES ONE tool holder for all positions . . . No tool 
Available with 312" - 412" or 5° Jaws. chatter . . . Can do internal boring or internal 
threading . . . Ideal for carbide 


ACM E TO O i q p= eal A", 5/16", 
COMPANY 


75 West Broadway New York 7, N. Y. 
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GROBET 
CHATTERLESS 
COUNTERSINKS 


They are terrifically popular with 
your trade because the six staggered 
cutting edges are scientifically de 
signed to give a shearing cut and 
thu? eliminate all chatter 

Made in 12 sizes in all degrees: also 
supplied as sets in strong Kit-cases 





Send 


SOLID CARBIDE ~ 
t 
ALL SIZES DRILL BUSHINGS =... ° 


ALL TYPES Users report S & E Solid Tungsten HCl 
Carbide Bushings outlast steel bush- 
ings 50 to 1. Precision ground and 
co lapped to exacting finish and toler- 
: ances, fabricated to A.S.A. Standard 
Designs. 
Special S & E Solid Tungsten Car- 
bide Drill Bushings are also avail- 
able. 


4 
: 


MACHINE PRODUCTS, INC. — 
3 eibuand Ofte: ttdedall GROBET FILE CO. of AMERICA, INC. 


ee One: Bere 421 CANAL STREET, NEW YORK 13, N. Y. 
In Canada: 1418 Notre Dame W., Montreal 
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Peres 


to our Wigh\ anadium Series 


of super Wen speed steels 


VAN CUT makes its bow 


known high-vanadium gt 
steels, with these standout adv 


outperforming mos 


CUT can 


techniques” 


\imitations @ You can 
e for alm 


almost any shap 
every type © tool, especially proaches, 


milling cutters, 


Try VAN CUT on you 


Vanadium -Alloys Steel Co. 


LATROBE, PENNA. 


COLONIAL STEEL DIVISION .-- ANCHOR DRAWN STEEL CO. 


































Builders of U. S. Multi-Slides—U. S. Multi-Millers 
U. S. Die Sets and Accessories—U. S. Automatic Press 





Shown above actual size are some 
typical parts produced complete in 
one stroke on the No. 33 U. S. 
Multi-Slide Machine. Production 
rates are (top to bottom): Contact 
Support, 100 per minute; B-X Con- 
nector, 90 per minute; Contractor, 
100 per minute; Typewriter Part, 
125 per minute. 


Room Equipment 
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(Ue WORK 
Eliminate Secondary Handling, 
Speed Output—Reduce 
Inspections and Labor Costs 
with the U. S. Multi-Slide 


To meet competition today manufacturers must closely co; 
trol the cost of every component making up an assembled 
product. One of the largest single factors which 
higher prices is labor cost. To bring this down, 
operations, inspections and handlings must be 
wherever possible. 


caus 
secondar 
eliminated 


In the production of precision formed stampings from coil 
stock, the U. S. Multi-Slide can effect substantial savings. 
because it completes a finished part at each stroke of the 
machine. Many different types of parts which would or. 
dinarily require costly secondary operations ean be profit- 
ably produced—uoniformly and to close tolerances 


and 
the number of inspections also reduced. 


The illustration shows the No. 33 U. S. Multi-Slide with 
some typical parts produced complete on the machine. Thé 
No. 33 has a capacity for material up to 2'%" wide. 


If your program involves the production of precision stamp 
ings investigate the labor-saving, time-saving features o! 
U. S. Multi-Slides. Ask for a copy of Bulletin 15-P 
taining complete specifications. 
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MANHATTAN DIAMOND WHEELS 
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DO NOT LOAD OR GLAZE 


“Best we've tried” say users who settle on Manhattan 
Diamond Wheels for grinding of carbides, or quartz and 
synthetic sapphire. 

It’s Manhattan’s bonding that makes these wheels better. 
You can grind soft or hardened steel shanks in conjunction 
with grinding carbide inserts without loading or glazing 
the wheel. Manhattan Diamond Wheels need no dressing. 
They are unexcelled for economy and precision on surface, 
cylindrical or internal operations. Try them... write to 


DIAMOND WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION 
RAYBESTOS-MANHATTAN, INC. 


Passaic, N. J. 


Manufacturers of Mechanical Rubber Products « Rubber Covered Equipment « Radiator Hose « Fan Belts « Brake Linings * Brake 
Blocks « Clutch Facings « Packings « Asbestos Textiles » Powdered Metal Products * Abrasive & Diamond Wheels « Bowling Balls 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-185 185 











It makes 
a difference 
whether 





the man 
or the machine 


dé 








a BUSY man 
at an IDLE automatic 
spells LOSS 


an IDLE man 
at a BUSY automatic 
spells PROFIT 


H&G INSERT CHASER DIE HEADS 


are mechanically right, functioning flawlessly at high 
speeds for hours on end. They minimize down time, gain- 
ing as much as an hour a day in net production. 

There’s nothing like a demonstration to convince the man 
who must be shown. 


Check and Mail for Free Copy 
“Selecting Proper Die Head for the Job” 


Style MM Style DM 

Style DMS | Style TM 
Ne ee ee 
EF Ey Ce Ce i eRe 
Mail to: 


THE EASTERN MACHINE SCREW CORPORATION 


is BUSY 






ad bie 











Manufacturers H & G General Purpose Die Heads, Insert Chaser 


Die Heads, Threading Machines 
27-47 Barclay Street 


New Haven 6, Conn. 
USE READER SERVICE CARD: 
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a -. a versatile Also 

Be 1ttec wit! three different ind 

ve noses to handle mounte dw wi Other 

Mis de} ayer shar ks also mounted Pneumatic 

ae wheels with 1 cdiametet . 

: diameter holes. Made wit! Grinder 

ae rotors, an abundance of powe! i itte 

dy with steel body, a real safety ture : 

te Special grease-sealed bearins l 

brication required. Speed s Automatic 

Le operat lungster Carbide rt Air Line 

ee Rotary Fil ft . 
crency Filters 

Represented by and 
MODERN TOOL WORKS LTD 
ey 69 Montcalm Ave., Toronto 10, Canada Lubricator 
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| M- PRODUCT 


46 Victor Ave ; 


Detroit 3, Michigan 
ERVICE CARD; INDICATE A-3-186-2 
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Unmatched 
Values 
always 


specify 
ACE 


FINER DRILL BUSHING! 


Three-fourths Million Stand 
ard and Special Size Inver 
tory Highest Quality 
Perfect Desig! 
and Engineering . . . Faste! 
Reliable Service. 
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Affiliate Steels 


member 
a 
Chap. 27 


ACE DRILL BUSHING CO. 


5401 FOUNTAIN AVENUE LOS ANGELES 27 
HOllywood 9-8253 
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§ pressure CONTROL and 
WIICKERS pipecriONAL CONTROL VALVES 


Give you the advantages 


od ont : 0 ndustria 
matic ; = 


rders 


-. = = | Hydraulics Standards 


matic 
Line 


The “Joint Industry Conference Hydraulics 
Standards for Industrial Equipment” have 
definite benefits for both the user and builder of 
machine tools and many other kinds of equip- 
ment. As these Standards are directed toward 
assuring uninterrupted productionof the machine, 
safety of personnel and longer equipment life 
(all without stifling hydraulic development), 
Vickers are participating in the J.I.C. program. 

Shown at the left are representative Vickers 
Valves that comply with J.I.C. Standards. These 
valves embody proven design and construc- 
tion features that provide dependability, 


greater accessibility for maintenance, simplifi- 
Vickers maximum pressure (relief) valves, pressure reducing valves, , — . . 
and sequence valves are constructed to limit maximum pressure cation of piping and reduced installation costs. 


adjustments within nominal working pressure range. Wires and For further information ask for Catalog 5000. 


seals can be used after final adjustment for locking. — 
VICKERS cain 


Incorporated kw 


for PRODUCT DESIGNERS 











DIVISION OF THE SPERRY CORPORATION 


4358 OAKMAN BLVD. «¢ DETROIT 32, MICH. 


Application Engineering Offices: 
ATLANTA e CHICAGO e CINCINNATI e CLEVELAND e DETROIT 
HOUSTON e LOS ANGELES (Metropolitan) ¢e MILWAUKEE e NEW YORK 
. rm (Metropolitan) @ PHILADELPHIA e PITTSBURGH e ROCHESTER e ROCK- 
Vickers pilot operated solenoid controlled; 2 and 3 position— FORD « ST. LOUIS * SEATTLE e TULSA ¢ WASHINGTON e WORCESTER 
4 connection type valves have oil- and water-tight solenoid enclo- ——— 
sures and individual solenoid leads with terminals. 
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in 
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of 
every kind 


WAUKESHA 


For a quarter of a century a closely- 
knit group of engineers and tool de- 
sign specialists has concentrated its 
technical knowledge and skill in the 
production of superb, longer wearing, 
high precision inserted blade reamers 
and allied tools. 


That’s the reason WAUKESHA Blades 
cut with a clean, smooth, positive and 
effortless shear that saves in horse- 
power, increases production and, 
faithfully and regularly, gives you 
more holes per grind. 











It's good, sound judgment to find out more about 
WAUKESHA TOOLS—the wide range of standard 
units and Waukesha Tool Company’s facilities to 
design and build cutting tools for your special needs. 
This new catalog just off the press is completely 
illustrated, descriptive, and planned for quick, handy 
reference. Nocharge. No obligation. Use the coupon 
or write, but send for it—today. 


WAUKESHA TOOL CO. 1428 ARCADIAN AVE. 
WAUKESHA, WISCONSIN 


WAUKESHA TOOL CO. 
Waukesha, Wis 
Please send your new Reamer Catalog to 
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COMPANY_ Co) eee 
STREET 
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TUNGSTEN CARBIDE 


ROTARY 
CUTTERS 


PRECISION TOOLS 
FABRICATED TO 
EXACTING STANDARDS 


@ Heads are completely form 
ground concentric with shanks 
and are fully form cutting — 
no “dead spots.” 

@ Ten standard shapes in 1/8”, 
1/4”,3/8" and 1/2” diameters 


Special sizes and shapes to 
your specifications. 
@ Custom resharpening. Prompt 


service at nominal charge. 


WRITE FOR NEW ILLUSTRATED 
BULLETIN NO. 103 


MACHINE PRODUCTS, INC. 
Offices 


and General 


Sales in Principal Cities 


Plant Office: Bridgeport, Mich 
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PREPARE YOURSELF 
IN LESS THAN A YEAR FOR 


A FINE POSITION 
IN A GROWING INDUSTRY 


ACME training covers the whole field of tool and die 
design, including processing, estimating . . . laying out 
tools, jigs, fixtures, dies and gages of every description 
ACME offers separate courses in tool design for begin 
ners who wish to specialize . . . or for designers ex 
perienced in one subject who wish to learn the other 


ACME training has been fully proved in practice 
through its fine resident schools, and is endorsed by 
industry. Hundreds of graduates are employed as de 
signers, checkers, process engineers, chief engineers 
ACME training takes a fraction of the time required 
by apprenticeship . . . qualifies you in less than a year 
for a lucrative position. Individual training permits 
enrollment at any time, in day or evening classes 
G. I. approved. Correspondence courses available 
WRITE TODAY! 





'f ~ ACME SCHOOL OF DIE DESIGN ENGINEERING 





| General Offices: 129 W. Colfax Ave 
DEPT. 3, SOUTH BEND, INDIANA 

| Send particulars on ACME courses 

| and address of resident schoo! 

| necrest me 

| Name _— == Address 

| City Zone State 

L. 
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Reg. Trade-mork 


IS THE NEW EXCLUSIVE FEATURE OF 


DoALL 


GAGE BLOCKS 


SHARP 












A= METAL REMOVED 








CONVENTIONAL GAGE BLOCKS 


Ordinary usage raises burr or “wire 
edge” at sharp microscopic edges of 
standard gage blocks— which makes 
them unusable. 













BLENDED 
RADIUS 
NO EDGE 
















DoALL “BURR-PROOF” GAGE BLOCKS 





The Secret of “Re-Rounded” Edges-. 


Now, without added cost, you can have the new DoALL 
“BURR-PROOF” gage blocks that last twice as long as 
other standard blocks. Think of the great savings in 
replacement costs, fewer rejects and better quality 
(lq pe and used ed by DoALL, 

align ‘ burr-proofing is the latest major achievement in gage 
EE ATTACHMENT block history. It “re-rounds” the edges of the blocks to 

ALD prevent formation of microscopic burrs caused by ordi- 
nary usage. Burred edges are a major reason for dis- 
carding gage blocks—even a burr only 2 millionth inch 
can make a block unsuitable. 

Although gage makers round the edges of the blocks 
to prevent burrs, the purpose of rounding is defeated by 
final lapping, which produces unwanted sharp edges. 
These become burred by the slight shocks and jars of 
normal handling. Mechanical operations to re-round the 
edges after lapping are avoided as they invariably 
aor diesiie cause distortion. Therefore the sharp edges left have 

been tolerated as a necessary evil—until the new DoALL 
process that “re-rounds” edges without distortion. 
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Part of DoALL’s Integrated Inspection System 


All DoALL gage blocks are burr-proofed. They are the 
key units of the integrated inspection equipment that 
DoALL manufactures for industry. 


DoALL Makes the World’s Finest Gage Blocks 


The DoALL Store near you has a Gage Specialist at 
your service. Write for proof of DoALL Gage Block 


superiority today. 








GAGE 
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SE LE LE SE 
SWARTZ SPECIAL APPLICATION 


Showing four station index fixture—load, 
One 
lever motion clamps four parts through equal- 
izers. Locating prongs act as chip breakers. 







drill, redrill, and ream—rocker arms. 












SWARTZ TOOL PRODUCTS CO. INC 


Phone WE 3-1522 


Detroit, Michigan 


for machine shop production. 


MANUFACTURERS OF STANDARD 


SWARTZ DRILL JIGS AND 
FIXTURE LOCKS 


REPRESENTED BY 


SYRACUSE LOS ANGELES 
Arthur Irvine Technical Broaching Co 
CLEVELAND 

Production Tool Co. NEW ORLEANS 


MILWAUKEE 
Geo. M. Wolff Co ag go 
HOUSTON-DALLAS — 
Engineering Sales Co. BOSTON 
CHICACO A. R. Shevlin & Co 
Ernie Johnson TOLEDO 
PITTSBURGH Peerless Tool Service 
Tool Engineer Products Co 
PHILADELPHIA CANADA 
Morgan Tool Equipment Firth Brown Tools, Ltd 
Co. Galt, Ont 


WRITE FOR CATALOG 941 


—DESIGNERS— 
— BUILDERS— 


Specializing in all types of holding fixtures 


Engineering Sales Co 





































Cut Your Tapping Coste with 
CLEVELAND TAPPERS 


On Tapping, Threading, 
Drilling, Spot-facing, Ream- 
ing, and Chamfering oper- 
ations, the chances are that 
CLEVELAND engineers can 
save you money and valu- 
able working time by de- 
signing a CLEVELAND Tap- 
ping Machine which will not 
only combine several oper- 
ations but also tap groups 
of holes at one stroke of 
the machine. Check with 
CLEVELAND first. 
















If you would like recom- 
mendations on a machine, 
submit prints, specifications, 
and sample parts. Write for 
your copy of the CLEVE- 
LAND Production Tapping 
Guide No. T-3. 


This Cleveland Tapping Machine is set up on a munitions job, tapping a 


11540", 16-pitch Buttress thread in SAE 4340 steel tubing hardened to 35 
to 37 Rockwell. 


THE CLEVELAND TAPPING MACHINE CO. 
A Subsidiary of AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


USE READER SERVICE CARD; INDICATE A-3-190-2 





















FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-190-1 









FOR PERFECT ALIGNMENT 
and LONGER WEAR 


Goeicen vei ic BUSHINGS 


SAVE YOU MONEY 


Send fer catalog and name 


of nearest distributor b 


5107 Pacific Bivd., Los Angeles 58, Calif. 


SPECIA ZING NLY IN DRILI 
USE READER SERVICE CARD; INDICATE A-3-190-3 
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BUSHINGS 
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BAND FILER 





CA 







VARIABLE 
SPEED 
DRIVES 


CONTOUR-MATIC 





“COOL GRINDING” 
ATTACHMENT 













ADAPTABILITY! 


A World War Il DoALL success factor 
is an even greater feature of the new 


DoALL Contour-matic 


Today’s most versatile metal-working 
Band Machine Tool 


Wider speed range, hydraulic operation and variety of speci- 
ally developed cutting tools adapt it to modern production 


work on any type of material in every industry. 


Its efficiency far surpasses previous DoALL mod- 
els that earned their reputations as bottleneck 
breakers and substitutes for heavier, more expen- 
sive equipment on hundreds of jobs in experi- 
mental, tooling, machining and production depart- 


ments. 


By shaping material directly to a layout line, the 
DoALL Contour-matic conserves critical material 
and man power. 


GET THE PROOF from a demonstration in 


your own plant. Phone your DoALL Service 


Store today or write... 





Cable Address 





DoAl! Stores 
In Key Cities 


TOOL STEEL BENCH FILER 








Contour-matic 
The first band machine 


tool with hydraulic operation 





Des Plaines, III 


ave 
SAL, sc. N iy 
DoAILL, Des Plaines 


Factory Trained 
Representatives Everywhere 





Steel 
Copper 
Aluminum 
Forgings 
Dies 
Plywood 
Plastics 
Laminates 
Wood 
Stainless Ste 
Alloys 
Heat-Treate 
Steel 
Castings 
Fiberboard 
Rubber 
Cloth 
Books 
Paper 
Glass 
China 
Ceramics 
Asbestos 
Duralumin 
Magnesium 
Tungsten 
Brass 
Lead 
Granite 
Leather 
Cork 
Cellophane 
Parchment 
Bakelite 
Brake Lining 
Formica 
Lucite 
Masonite 
Plexiglass 
Piping 
Tin 
y AT Ys 










































































R anno L TOOLS 


PRECISION TOOLS 
FOR SCREW MACHINE PRODUCTION 


R AND L TURNING TOOLS 


In addition to replacing an assortment 
of fourteen tools, this R and L Turning 
Tool is the only tool capable of being 
changed from right to left hand turning. 
The standard tool includes two angular 
cutter holders for turning two diameters 
simultaneously. With a drill or reamer 
added, the R and L Turning Tool can speed 
up your production by doing three opera- 
tions at a single station. Available in 
numbers 00, 1, 2, 2A, 3. 





R AND L KNURLING TOOL 


The New R and L Knurling Tool is 
streamlined to achieve half the weight and 
bulk of existing tools. One hex wrench 
makes all adjustments needed. Made of 
heat treated steel, this R and L Knurling 
Tool affords better grip and control of 
knurls. Available in sizes 00, 1, 2, 3 and 
3A. The No. 1 size is made for use in 
Brown and Sharpe No. 0 and 0G. 





R ano L TOOLS 


1825 BRISTOL STREET NICETOWN, PHILADELPHIA 


MI ! Precision Tools for Screw MN 
anu acturers oO ~rectsion ~/oots for ~Jcrew evkines 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-192 The Tool Enginee! 























- « « that’s all you have to do with 


SIMONDS 


FLAT GROUND DIE STEEL 


(Flat Ground Stock) 


...to make dies, punches, templates, 
gages, jigs, fixtures and machine parts 


You can bank on this ofl hardening, non-deforming type flat 

ground steel to be uniformly annealed and to have a uni- 

formly low micro-inch surface finish needed for accurate 

layout work. Ends of the standard 18” lengths are milled 7 

square. No machining operations are required to size I | M @) N DS 
Simonds “Red Streak” Flat Ground stock and Die Steel... SAW AND STEEL CO. | 
So you save time and money right from the start. 





Another feature is its wide hardening range (1450°to 1540") 
which insures consistently uniform results. Each piece is in- FITCHBURG, MASS. 
lividually packaged, plainly marked as to size, and includes Branch Offices in Boston, Chicago, 
: ; : ; ‘ ‘ San Francisco and Portland, Ore. 
heat-treating instructions. Now furnished in a wide range Canntion Pactery te Mantel, Gas. 
of sizes up to 36” x 10” x 1%", you can get immediate 
livery of most sizes from your Simonds Distributor. 
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ool Engineers Handbook 


A massive reference covering all mechanical processes employed 


in engineering raw materials into finished products 





2150 pages .. . over 1500 illustrations . . . written by 144 authorities . . 
brings together definitions, procedures, tables, charts, symbols, for which you 
might otherwise consult a number of scattered sources. 


Over 15,000 men are now 
using the ASTE Handbook 


Please send the “Tool Engineers’ Handbook” to the address below: 

Payment enclosed in the amount of $.... Orders shipped to Canada 
will enter the country duty and tax free. Remittance may be made in Canadian funds at 
the same prices. Shipments to other countries are subject to import regulations 


ORDER 
YOURS 
NOW! 


Name 
Chapter (if member 
Business Title Firm Name 


Street Address 


PRICE 


Member 


City Zone State 


Remittance payable to the Society must accompany order. Do not send currency. Mail 
this order coupon or a facsimile to: American Society of Tool Engineers, Dept. 3, 10700 
Puritan Ave., Detroit 21, Mich. 

IMPORTANT—In order to obtain the special, member price of $11, orders must be sent 
to the Society. 


Non Member 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-194 The Tool Enginee 








CARRIED IN 
ld Gz): 
~ PROMPT 

SHIPMENT 


7a 


CARBIDE TIPPED 








ILLING 


(18 STYLES —FULL RANGE OF SIZES) 





;SUPER TOOL COMPANY 


r Rd., Detroit 13, Michigan * 5210 San Fernando Rd., Glendale 3, California 


— R R in INDICATE A-3-195 
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A FUNCTIONAL SURFACE FINISH 
: : 





CONTROLLED SURFACE ROUGHNESS 
Any desired surface’ roughness duplicated_in every part 


NO- WAVINESS OR SURFACE IRREGULARITIES 
=A true geometrically-accurate surface with. no high spots to 
, icating. film and catse high localized heat 


-¢-~A_CLEAN-CUT CROSS-HATCH PATTERN (LAY) 
~The cross=hatch pattern. characteristics of the MICROHONING 
process is. is-onlike that of ariy other machining“operation. It is 
free of- ‘fragmented, forn or.smear metal that will wear or 
flake off-under load. 


_: 


” lea 
ws — ams ae 


_-SURFACE-FINISH: fs rest ended=by~ SAE Surface Finish Committee and its 
. - Assaciotion. 


MICROMATIC HONE CORPORATION 


8100 SCHOOLCRAFT AVENUE, DETROIT es F bas mecice 
DISTRICT FIELD OFFICES: : 


‘ieee ese Sere. 


eae tom eae dye a ee RS Oe 9S eS ete hele Ts LAE I a a Ye 


\UKOHOMNG = STOCK REMOVAL + GEOMETRY + SIZE CONTROL + 
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Machinability Measurement on Constant 
Pressure Lathes, Francis W. Boulger, Su 





Institute, Columbus, Ohio 





A. Moncrieff, Assistant Chief 







Michigan Tool Co., Detroit, Mich. 


Silicones, Ira W. Hutchison, Jr., Sales De 






New York 
4. Optimum Use of Mechanical Presses, Ser 
gius D. Brootzkoos, Mechanical Engineer, 


Wash 







General Services 





Administration, 





ington, D. C. 


5. Production Evaluation of Cutting Tool Ma- 
terials, 






Thomas Badger, Headquarters 
Manufacturing Engineering Dept., West 
inghouse Electric Corp., Pittsburgh, Pa. 

6. Applications of Bonded Wire Strain Cages, 
Francis G. Tatnall, Manager of Testing 
Research, Baldwin Works, 
Philadelphia, Pa 

7. Brittle Coatings for Stress Analysis, Greer 
Ellis, 
Corp., 








I ocomotive 






Consulting 


New York 


Engineer, Magnaflux 








8. Ultrasonic Inspection Today, H. E. Van 
Valkenburg, Engineering Dept., Sperry 






Products, Inc., Danbury, Conn. 

9. Production Plunge Grinding, Frank W. Cur 
tis, Chief Engineer, Machine Tool Div., 
The Van Norman Co., Springfield, Mass. 













10. inert-Gas-Shielded Arc Welding as a Manu- 
facturing Method, H. O. Jones, Welding 
Specialist, Air Reduction Sales Co., New 
York 

11. Lubricant Practice in the Forming of Metals, 
Kk. L. H. Bastian, Staff Engineer, Shell 
Oil Co., New York 





INDIVIDUAL COPIES 
COMPLETE SET 
POSTPAID— 


50 
2.50 


Full payment must accompany 


all orders. 
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pervising Metallurgist, Battelle Memorial 
2. Hobs and Hobbing in High Production, Don 
Engineer, 
and Harry Pelphrey, Research Engineer, 


3. What the Tool Engineer Should Know About 


velopment Engineer, Dow Corning Corp., 


20 


21. 


. Inspection by Optical Projection Methods, 


. Tooling Up for Metallizing, H. 


. Plant Layout for Precision Manufacturing, 


. Criteria for Selecting Production Milling 


. Administration of Quality Control, George 


. Non-Concentric Automatic Transfer Press 












tendent, Rice Barton Corp., Worcester, 
Mass. P. Pfenninger, 
Connecticut 
Edward C. Polidor, Chief Engineer, En 
gineering Specialties Div., Universal En 
graving & Color Plate Co., Rochester, Delfs 
N. Y. ( 
S. Ingham, 25 
Chief Engineer, Metallizing Engineering M 


Co., Long Island City, N. : 2 


Haven, Conn. 


24 


Goldman, 
Ine ; 


thone, 


26 


George A. Richroath, Manufacturing En Adolf Bregman, 
gineer, Sperry Gyroscope Co., Great Neck, New York 


Py ee 


Powers, 


Methods, Robert A. Winblad, Head of = eae 
Milling Estimating Div., Cincinnati Mill 


ing Co. 


. Cincinnati, Ohio 28 


Hicks, 


chine Div 


Assistan 


J. Scranton, Manager, Standards and 
Methods Dept., Quality Control Manufa 
turing Staff, Ford Motor Co., Dearborn, 


Mich. 


29 


seart h 


Corp., 
working, Melvin ID. Verson and Dan Ver 30 
and E, J. 
Allsteel Press Co. 


son, Engineers, Sanford 


O'Connell, Sales 
, Chicago, Ill. 
Manufacturing Applications of Liquid Im- 3! 
pact Blasting, B. H. Marks, Manager of 
Hydro-Finish Div., and A. L. Gardner, 
Pangborn Corp., Hagerstown, Md. 
What Do You Need from Gears? 


Buckingham, School of 


Verson ucts ( orp 


Aldin« 


roscope Ci 


32 High-Production 
k arle W.A 
Me { ible 


Professor, 


Machine 





FRANK W. WILSON 


AMERICAN SOCIETY OF TOOL ENGINEERS 
10700 Puritan Ave., Detroit, Michigan 


Please send postpaid the preprints | have circled below 


1 2 3 4 5 6 7 8 > ww oO 
“o Vata 


pase S& 2 a BD 
Name 
Title 
Company 
Street 
City Zone 


Hard 


Ne Ww 


Economic Possibilities in Tumble Finishing 


secretary 


I ngineer 


(_,reenhel 


‘ Provider 


4 Proc essing 


The following preprints of Technical papers, to be presented at New 
York are available for immediate mailing. 





Mail Your Order for Preprints Now! 


12. Raising the Limits on High-Speed-Steel chanical Engineering, Massacl 
Machining, W. R. Frazer, Chief Metal stitute of Technology, Cambrid Mas 
lurgist, Union Twist Drill Co., Athol, 22. Steel Spring-Type Mountings, | 
Mass. Vance, Assistant General Man 

. Raising the Limits on Carbide Machining, Korfund Co., Long Island City, N. \ 
William P. Coomey, General Superin- 23. Reduction of Vibration, Sound and Shox 


Transmission With Rubber Mounts, Ar 


Chief 


Apparatus Dept 
o. we henectady, N. ¥ 
Techniques of Abrasive Tumbling, Hu! 
ical 


Haven, 


ind 


~~ 


. Norton Co 


».. Great Neck 


Abrasive 
Papworth, Staff Engineer, P 


SVT aC 


State 


Wo 
Measuring and Interpreting the Factors in 
Tapping Torques 


R 


Manufacture of Fine-Pitch Gears, Cha 


Automatic Control of Machine Tools, J. \ 


General Elect 


nsulting I riner 


Tooling for Multiple-Slide Presses, W 
A. Melnick, Ci 
Tool 


Economics of Machine Replacement, | 


Carruthet K 


enhel 
Mass 


Continuous and Automatic Gaging, A 
Federa 


Engineer, Sperry ‘ 


I., N. ¥ 
Belt 


usé 


rhe Tool Engines 


i ngineer 
Rubbe I 


Engineer I 


rindi 


cester. Mas 


{ Ne 


Amy 





lap UD 


Finishing 
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V/OLVERINE 


WOLVERINE 
CONVEYOR 
ROLLERS 


Neoprene Sponge 
Rubber Con 


veyor Rollers are made of 
an oil and abrasion re 
sistant Neoprene sponge 
rubber, supported on dual 
ball bearings and mount 
ed with a standard '2 
nut assembly 


Wolverine 


bolt 


STANDARD PRODUCTS 


and 


TOGGLE CLAMPS 
QUICK e POWERFUL 


Preferred for many years by 
leading manufacturers and rep- 
utable engineering companies, 
Wolverine Toggle Clamps are 
available in a variety of styles 


and sizes 


LIGHT 







































Designed to embody all of the ele 
ments essential to safe and efficient punch press feeding 


1486 E. Woodbridge 


Wolverine Safety Tongs are light, strong, and durable 
WRITE FOR BULLETINS 


WOLVERINE TOOL CO. 
Detroit 7, Mich. 


A reliable source for special tools, fixtures and machinery parts 






on 
a) \ if 


ener 






ENGRAVING * PROFILING 
VERTICAL MILLING 


‘pu s 















TRACER- 

, GUIDED 
FOR 
UNSKILLED 
LABOR 


DIES DIALS 


PANELS 


Write for literature describing: 
1. Heavy Duty Engravograph (illustrated) Catalog H-4! 
2. Portable Engravograph — Catalog IM-41 


NEW HERMES, Inc. “nove 


New York 3, N.Y 
CANADA—395 St. James St., Montreal 
World's Largest Manufacturer of Portable Engraving Machines 





USE READER SERVICE CARD; INDICATE A-3-199-2 





CARBIDE TOOLS 


STANDARD e SPECIAL 
CARBIDE TIPPED 
Milling Cutters 
Circular Saws 


Woodworking Tools 
Diamond Grinding Wheels 


Write for Descriptive Literature 


J. ARTHUR DEAKIN & SON 


182 Sigourney Street BROOKLYN 31, N. Y. 








USE READER SERVICE CARD; INDICATE A-3-199-3 








WOLVERINE 
SAFETY TONGS 
e DURABLE 











NS SYSTEM 


~4 Shop Tested 
Ste"gs | PRICE ONLY 
3. $8.60 
. f.o.b 
AMARILLO, TEXAS 











Latest System for accurately measuring 60° Threads. Just add Chart 
constant to the thread O. D. and ‘“‘mike’’ across the triangles to get the 
answer. As simple as that! 

THREAD TRIANGLES THREAD TRIANGLE GAGES 


W. T. SIMMONS, Box 1303, Amarillo, Texas 
MONTGOMERY & CO., INC. in New York City 














irch, 
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Accuracy of performance gains in 
importance with every foot of length 
you shear. 


Cincinnati Shears, built to machine 
tool standards, with their unique 
knife setting and exceptional rigidity, 
work to close tolerances even on the 
longest cuts. 


Whether you are shearing very long, 
light sheets, or short, heavy plate, 
you will have the uniformity of 
product obtained only thru accurate 
performance. 






THE 














plete 


Cincinnati Shears, 


aluminum to armor plate. 





Cincinnati 
capacity | 


range of 


10020 _ Series 
”" mild steel 20 ft. long 








She ar 


Cincinnati Shears are built in a com 


sizes—thicknesses 
from .005” sheet to 11/4” plate and lengths from 4 ft. to 20 ft 


remember... Material profitably handled on 


ranges from soft 


Write for complete shear catalog S-5 
or consult our engineering department 


SHAPERS 


on your specific needs. 


CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. 


* SHEARS + BRAKES 






zy 
CINCINNATI 
, 
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YOU CAN 
CHECK IT 
FASTER 


with Precision Made 
Jones & Lamson 





With these charts many Difficult Inspection 
Operations Become Routine Jobs. 


They are Invaluable Accessories that Add 
to the Economy and Versatility of the 
Comparator. 


Top Quality Materials, Expertly Proc- 
essed, assure Uniform Density of Lines 
and provide Maximum Contrast Between 
Outline And Image. 


Made To Precision Standards Of Accu- 
racy established during more than 30 Years 
Of Specialized Optical Experience. 








onasmyst 


fy o Mild 











ais 


— 
ed 
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chase 


EE EOS 


ACR 





4. 
Write to Dept. 710 for your copy 
of our New Chart Catalog No. 471. | 

2% ee | 
| 
JONES & 
MACHINE COMPANY 
Springfield, Vermont, U.S.A 
201 
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DoAll Co., The 


Doughty Laboratories, 


Dykem Co., The.... 


Eagle Mfg. Co..... 


Eastern Machine Screw 


Eastman Kodak Co. 


Ine 


( orp 


is taken to assure correct listing, no allowance will be made for error or omission 


Industrial Optical Sales Division 


Eclipse Counterbore Co. ; : 
Elgin National Watch Co.—Industrial Products Divisio 
Engis Equipment Co.. 


Ettco Tool Co....... 
Ex-Cell-O Corp.. 


e 


Fellows Gear Shaper Co 


Firth-Sterling Steel & Carbide 


Gammons-Hoaglund ( 
Glenzer, J. C. Co... 


Gorham Tool Co..... 


Greenfield Tap & Die Corp 


Greenlee Brothers & (¢ 


Grobert File Co. of America 


Hammond Machinery Builders, Inc 


Hannifin Corp. 
Hardinge Bros., Inc. 
Hassall, John, In 
Heald Machine Co 
Henry & Wright. 


Hirschmann, Carl Co 


Phe 





™~ haublir 


Jones & Lamson Machine 


Kaufman Mfg. Cx 
Keller Tool Co.. 


Kempsmith Machine C 


Kennametal, Inc. 


Kingsbury Machine Too 


Landis Machine Co 
LaPointe Machine Tool 


| atre be Elec tric Steel (¢ 


Littell, F. J. Machine ( 


Lr 


Manhattan-Rubber Divisior 
In 


Raybestos-Manhattan 
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Che | ool Ey 
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TAPS & DIES 


Standard Quality and Precision Performance — 
on the nearby shelves of your 


industrial supply distributor. 


BAY STATE TAP & DIE CO 


MANSFIELD, MASS. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-3-204 The Tool Enginee* 
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skip-tooth diamond dressed 

multiple-rib wheel (wheel 

orm is twice pitch of thread) 
grinding a %e"—18 tap. 


hreading stainless steel 
aircraft bushings on an 
Ex-Cell-O Style 33 Auto- 
matic Thread Grinder. 


Ex-Cell-O Style 33 
Automatic Precision 
Thread Grinder for 
external threads. 
Standard models for 
internal threads and 
universal models for 
both internal and ex- 
ternal threads also are 
made by Ex-Cell-O. 


For high production with extraordinary 
precision, Ex-Cell-O Style 33 Automatic Thread 
Grinder is*a popular choice. It is easy to 

set up and operate. With equipment 

for using multi-rib wheels, as shown in the 
accompanying photographs, output 


Lin. 

Grinding threads on cast-iron part exceeds other methods. 

with diamond dressed multiple-rib 

wheel on a Style No. 33 Grinder. Thread grinding is a must for hardened steel 


parts. More and more shop supervisors are 
discovering that grinding is also economical 
for materials that are tough and abrasive, 

or soft materials that are inclined to tear under 


the pressure of cutting tools. 


For more information on thread grinding 

call your Ex-Cell-O representative or write 
directly to Ex-Cell-O. Please state whether you 
are interested in internal or external 


threads or both. 


aD 


EX-CELL-O CORPORATION wicvicas 


worm are ground simultane- CUTTING TOOLS e RAILROAD PINS AND BUSHINGS 


{er ean imate MANUFACTURERS OF PRECISION MACHINE TOOLS 
ously with a triple-rib wheel. 


DRILL JIG BUSHINGS e AIRCRAFT AND MISCELLA- 
NEOUS PRODUCTION PARTS e DAIRY EQUIPMENT 

















Rapid interchangeability for punching, 
notching and nibbling is one of the out- 
standing features of the Wales Fabricator 
that produce such astounding time stud- 
ies on limited production runs as 
shown below. Work from blueprints or 
operation sheets ... NO TEMPLATES 
REQUIRED. 

For punching, the Wales “Quick 
Change” Holder permits the interchang- 
ing of punches and dies for various round 
and shaped hole diameters in 
a matter of seconds. The holder 
automatically aligns punches 
and dies. 





Showing operator punching holes in a part 
with the Wales “Quick-Change” Holder. 


Wales exclusive Hydra-New-Matic 
Drive is unique in its simplicity of de- 
sign and operation ...so unique, in fact, 
that vibration and noise are practically 
eliminated at 165 strokes a minute. 

It’s too BIG a story to tell on this 
page, so write for fully-illustrated, func- 
tionally-colored Catalog 10-A and dis- 
cover for yourself why production sched- 
ules of this Wales Fabricator have been 
more than tripled in the last six months. 


WALES-STRIPPIT CORPORATION 


GEORGE F. WALES, Chairman 


345 PAYNE AVE., NORTH TONAWANDA, N. Y. 


( Between Buffalo and Niagara Falls 


WALES-STRIPPIT OF CANADA, LTD., HAMILTON, ONTARIO 


Specialists in Punching and Notching Equipment 


ain you 


Illustrating a Wales Type “NG” Notchia 
in operation in the Wales Fabricator, 
notched corner in the work. 


Showing the Wales Fabricator ni 
the outside of the guide plate. I 
is accomplished in the same mas 
















